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ABSTRACT

In the absence of information concerning underlying

distributions of populations being sampled, it is difficult

to apply parametric statistical tests without possibly

violating assumptions under which these tests have been

der-ived. As a result, parametric statistical tests may

provide invalid information and result in erroneous conclusions

related to samples under observation. This undesirable effect

leads statisticians toward the utilization of non-parametric

tests which are unconcerned with the specific form of the

underlying distributions. By computer sampling, this paper

investigates the power of the Wald-Wolfowitz runs test as it

pertains to normal, uniform and triangular distributions.

The power is found to be satisfactory when it is possible to

obtain large samples for comparison.
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i, lN~TRODUCTI:ON

A question which is often Asked when sets of data areA~Alyzed by Statistical methods is: "Have these two samplesbeen drawn from the same populations?,, When the distributionsfrom which the samples were drawn are unknown, it may benleCessary to resort to non-parametric statistical techniquesfor resolution. These distribution-free 
methods, unlikeparametric methods, require no assumptions about thhe form ofa sampled Population- By eliminating these assumptions, theproblem of robustness (i.e. sensitivity to departures from

assumptions) is also eliminated.
The Wald-Wolfowitz runs test D•efs. 7 & 81 is non-parametric with a null hypothesis that two samples, notnecessarily of equal size, have been drawn from distributionsof the same form. The test itself is easily applied and onlyrequires that the two samples are stochastically independentwith continuous cumulative distribution functions [Ref. 103.This paper examines, by repeated computer sampling, thepower of the Wald-Wolfowitz runs test for three well-knowndistributions as the means, variances and sample sizes ofthese distributions are altered. Differences in thesevarious parameters will cause rejection of the null hypothesisby reducing the number of runs which occur.

To determine the number of runs formed by two randomsamples, the following procedure is followed. Elements insample one are identified with an 'X' and those in sample

4



tWQ with a 'Y'. The elements from both samples are then

combined and numerically sorted into ascending order. Be-

cause samples are drawn from continuous dist~ibutionsd only

one ordering is possible and, therefore, the number of runs

is fixed. Assuming m X's and n Y's, and ordered vector of

length m+n has been obtained. Define a run to be a sequence

of letter(s) of the same kind bounded by a letter of another

kind. Then, for example, 11 runs appear in the following

ordered example:

XX Y X YYY XX YY X YYYY XXX Y'X

Samples from the same population will tend to provide an

intermingled ordered vector and, therefore, the number of

runs is expected to be large. If, however, the means of the

two samples are not the same, we expect to find fewer runs

with a long run of X's on one end, a long run of Y's on the

other end and some intermingling in the middle. Likewise,

if X has a larger variance, a larger run of X's would appear

on both ends with less mixing in the middle. A similar

analysis may be carried on for differences in skewness,

distributions, etc., all of which lead to a reduced number

of runs.

Deciding whether non-parametric statistics should be

utilized or not may be summed up by considering the

advantages and disadvantages quoted by Moses [Ref. 5].

5
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"Advantages of non-parametric methods:

1. Whatever may be the form of the distribution
from which the sample has been drawn, a non-parametric test
of A specified significance level actually has that
significance level (provided that the sample has been drawn
at random; in certain cases as will be noted, it is also
necessary to assume that the distribution is continuous),

2. If samples are very small, e.g., six, there is
in effect no alternative to a non-parametric test (unless
the parent distribution really is known).

3. If the sample consists of observations from
several different populations there may be a suitable
non-parametric treatment.

4. The methods are usually easier to apply than
the classical techniques.

5. If the data are inherently of the nature of
ranks, not measurements, they can be treated directly by
non-parametric methods without precariously assuming some
special form for the underlying distribution.

6. In certain cases data can only be taken as
'better' or 'worse,' that is, an observation can only be
characterized as a plus or minus. Obviously, the classical
tests are not directly applicable to such data.

"Disadvantages of non-parametric methods:

1. If non-parametric tests rather than normal-
theory tests are applied to normal data then they are waste-
ful of data. The degree of wastefulness is measured by the
'efficiency' of the non-parametric test. If, for example,
a test has 80 per cent efficiency this means that where the
data are from a normal distribution, the appropriate classical
test would be just as effective with a sample of 20 per cent
smaller size. The efficiency thus expresses the relative
merits of the non-parametric test and the classical test
under the conditions where the normal test is correct, but
does not tell us how the tests will compare on non-normal
data.

2. The non-parametric te3ts and tables of
significance values are widely-scattered in the periodical
literature.

3. For large samples some of the non-parametric
methods require a great amount of labor, unless approximations
are enployed."

For the Wald-Wolfowitz runs test, let

U' = number of runs actually formed.

6



then

P (u5.u' 1 m~n Fu

where

m-1 n-1
Fu= 2Ck-lCk-l, when u=2k, i.e. u is even,

and
m-i n-i m-i n-i

Fu= CklCk_2 +Ck_ 2 Ck-l, when u=2k-1, i.e. u is odd,

for k=1,2,...,m+l (assuming m<n with no loss in generality).

For large sample sizes, the number of runs is

approximately normally distributed [Refs. 1, 4 & 5] with

mean = 2mn/(m+n) + 1

and

variance = 2mn (2mn - m - n)
(m+n) (m+n) (m+n-l)

A modest study of the rate of convergence indicates that this

approximation is not good for tail probabilities with sample

sizes below 75. For this reason, an extensive table of the

distribution of u' is given in Appendix B.

Computer generation of random variates was selected in

this investigation of the Wald--Wolfowitz runs test because

many samples were desired. These samples had to have known

distributions, be of specific size and be available

immediately. In addition, paired samples were labelled as

indicated above, then combined, sorted and runs counted and

tabulated. These steps were all repetitious and, therefore,

readily adaptable for machine computation. Methods used for

random variate generation are contained in the next section.

The computer program, sample outputs and tabulated results

are in the appendices. 7



ITZ METHODS

A. GENERATION OF RANDOM VARIATES

Prior to generation of random variates for the selected

distributions, it was necessary to select a random number

generator capable of providing uniformly distributed random

variates over the interval C0,1). The IBM subroutine, Randu,

was tested by means of the chi square goodness of fit test

[Ref. 3); it appeared to be satisfactory. The selected

distributions were then generated as indicated below.

1. Uniform Distribution

The mathematical expression for the probability

density function of the uniform distribution with parameters

a < b is defined as follows:

f(x) = b -a a < x < b

0 otherwise

The cumulative distri4bution function is:

F(x) = J -aa < x < b

a

It should be observed that F is defined over the

interval (0,1); therefore, by using the IBM subroutine Randu

and settini F(x) = r (where r is the random number

generated), r may be mapped into x by F- 1 . This is given by

x =a+ (b-a ; 0 < r <

8



2. Triangular Distribution

For flexibility, three cases are considered which may

be described in terms of figure 1.

a C x

Figure 1.

a. Case 1 -Triangle I Only

Given the length of the base of the right

triangle, points a and b, and knowing that the area must

equal one, it is possible to determine both the altitude and

the slope of the hypotenuse of the triangle. From this, the

probability density function may be written as follows:

f(x)2 a < x < b

0 otherwise

By integrating the probability density function,

the cumulative distribution function is obtained;
X

F(x) 2(t-a) dt ax-a)2  <x<b
S(tb-a)2

a



Finally, by means of the inverse transformation,
F-1
F a unifQrm random variate from the IBM subroutine Randu

ia mapped into one with the distribution F by the mapping

x =a+ (b - a) F ; 1 0 < r <l

b. Case 2 - Triangle II Only

Using the method described for case 1, Triangle

I1 may be obtained in a similar fashion. The probability

density function is.:

f~x 2; b <x< c
f (x) = (c-b)

0 otherwise

The cumulative distribution function obtained by

integrating the probability density function is

F(x) =-2 dt = - ; b<x<c
(c-b) (c-b)

The mapping F- 1 of r into x is given by:

x = c - (c - b) YT ; 0 < r < 1

c. Case 3 - Triangle I and II

The method used to generate random variates in

this case is similar to combining cases 1 and 2. Here, the

points a, b and c as well as the area of triangle I are

given. Since the total area of the two triangles must equal

one, the function of F is determined.

Let atl and at2 equal the areas of triangles I

and I1, respectively. When 0 < r < atl, r is mapped into

(a,bl by an inverse transformation. If atl < r < 1, then r

is mapped into (b,c). This mapping is given as follows:

10



Skl ZS ýb-lf(-t-l-ri-•t 0 < X. < ati

atC atl < r <j1at2

3. Normal Distribution

There are several methods which may be utilized to

generate random variates from the normal distribution. The

method used here is based on the central limit theorem (Ref.

6] which states that the probability distribution of the sum

of n independently and identically distributed random
2

variates x with respective means pi and variances a3, as n

becomes very large, approaches the normal distribution

asymptotically with mean and variance:

n

i= Pi

n

a2 Za2
i=l

It can be shown that a standard normal variate z is

approximated well by:
n

Z ri - n/2

i=l
v"n/12

By equating this representation of the standard normal

variate with its representation in terms of a normal variate
2

x with mean P and variance ax2

x - •x
Z = 

X•x

11



A simple formula for generating normally distributed random

variates with mean P and variance a2 is obtained.
x x

x = a x -12/n[ ri n/2 +p x

The smallest value recommended for use in simulation is

n=10, but by selecting n=12, computational efficiency is

increased and the formula is reduced to

x = a~ [ j r~ i 6] + V x

B. UTILIZATION OF ANTITHETIC VARIABLES

Antithetic variables were used in this investigation

to increase computational efficiency in connection with

generation and use of random variates. Consider the

generation of random variates for the uniform distribution

in the interval (a,b). Suppose a random variate r in the

interval (0,1) is drawn which is close to zero, when r is

mapped into x, the realization of x for the uniform

distribution will be close to a. The antithetic variable, l-r,

when mapped into the same uniform distribution will create

a realization close to b. Creating the antithetic variable

for use in another sample for -later use is thereby quickly

obtained by a single subtraction compared to several

computational steps necessary to create a new random variate

r. In addition, if the random number generator is biased

toward one end of the (0,4) interval, the antithetic

variable will produce a cancelling effect. Antithetic

12



variables are discussed in detail in relation to queuing

problems by D.P. Gaver [Ref. 2].

13



I1. RESULTS AND CONCLUSIONS

It is known that statistical tests with weak assumptions

are applicable to a broad variety of problems, but generally

have low power. By design, the Wald-Wolfowitz runs test

falls into this category.

Samples of various sizes from distributions with various

means and variances were drawn from three continuous

distributions by a computer sampling technique. The actual

parameter selections and results are tabulated in Appendix

E. The sampling process used antithetic variables and was

repeated 5000 times during each computer run to allow

reasonable estimation of the mean percentages of rejection

of the null hypothesis.

Tests were not conducted comparing one distribution

shape against another. These tests were not included because

of computer time limitations. However, the tests between

distributions of like shape indicates an inability of the

Wald-Wolfowitz runs test to reject "large" shape differences

with samples of small size (e.g. uniform or normal

distributions with sample sizes 10 tabulated in Appendix E.)

Comparing the simulation type I error rate with the

values available in Ostle [Ref. 7] and Siegel [Ref. 8]

provided some unexpected results. Instructions provided with

these tables clearly stale a .05 significance level; however,

against the Wald-Wolfowitz runs test they actually provide

14



a .025 significance level-, This discrepancy arises because

the Wald-Wolfowitz test is a one-tailed test, whereas the

runs test used to test randomness in sampling procedures

is a two-tailed test. The same table cannot provide a .05

significance level to both a one-tailed and two-tailed test.

It is therefore necessary to exercise utmost care when using

many published tables because of the significance level error.

As a result of this error in published tables and the

fact that it is not possible to obtain a conservative

estimate of the number of runs by the normal approximation,

a table for the critical number of runs to sample size 50

for a .05 significance level is provided in Appendix A. In

addition, an extensive probability table for the actual

number of runs or less is provided in Appendix B. From this

table it is possible to determine the exact probability that

a specified number of runs will be encountered during

sampling. By using the table in Appendix B, it is also

possible to construct tables for any desired significance

level.

In conclusion, the Wald-Wolfowitz runs test fails to

provide a rejection for samples of small size from what

intuitively seem to be quite different distributions. As

sample size is increased, the power of the test increases

considerably as can be seer. by comparing the values shown in

Appendix E.

15



APPENDIX A

TABLE ,F CRITICAL VALUES OF RUNS
(.05 SIGNIFICANCE FELI

2 3 4 5 6 7 8 9 10 Ii 12 13 14 15 16 17 1 19 20NI

2 2 2 Z 2 2 2 2 2 2 2 2 2 2
32 2 2 2 2 2 3 3 3 3 3 3 3 3 3
4 22 3 33 3 33 4 4 4 4 4 4 4 4 4
5 2 2 3 3 3 3 4 4 4 4 4 55 5 5 5 5 5
6 2 33 34 44 55 5 556 66 66 6
7 2 33 44 45 55 66 6 6 6 7733
A 22 33 4 4 5 5 66661t777 A AR8
9 2 2 34 455S66 317 71 aR aER 910 2 3 3 4 5 5 6 6 6 7 7 V 8 A 8 9 9 9 911 2 3 3 4 5 5 66 7 7A a R 95910 101 0
1 2 7 3 4 4 5 6 6 7 7 8A 9 9 9 0 1T 1T 1 0 IT I
13 2 3 4 4 5 6 6 7 A 8 9 9 9 10 10 10 tI 11 11
14 2 3 4 5 5 7 A 9 q 0 0 II II 12 12
1- 3 4 5 6 6 1 B 9 9 150 150 1 1 11 it 12 1 2 1 2
1 fO 2 10 16 7I 1 10 1 2 1 2 3 3116 2 34561 7 aR91 133117 2 4 56778 910 01 1 12 12 133
1E 3 4 5 6 7 8 A 10I 10 1 1 11 12 12 13 13 14 14
19 2 3 4 5 6 7 A A 10 10 11 12 12 13 13 14 141. 14
20 2 3 4 5 6 7 8 9 1 10 11 11 12 12 13 13 1 4 1 4 1 5

TABLE C.F CRITICAL VALUES TF RUNS(CJNTINIJDI
1. 0 5 S I C .N I F I C P N C E L E V E L I

21 22 23 24 25 26 27 28 19 30 31 32 33 34 35 36 3? 3R 39 40NI

21 20 20 2. 21 21 2 2 12 2 ? Z2 1 2 1 2 23 23 131 3

3 3 4 41 4 4 4 42 4 4 4 4 4 4 4 4 4 4 4 4

45 43 43 43 56 5 5 5 5 15 5 15 5b 56 I 56 I 5 15 5 5

5 5 6 6 6 6 6 1 666 6 666 6 6 6 6
6T 66617 7 77 7 I7 7 1 R7 7 188 8 8 8

8 V .1 VA 9 99599 9"151010 10" o190 10310
19 9 99 910101350031001 I- Iý1111 11 111 11

0o 10 10 10 13 0 10 I1 1 IT 1 1 10 1 1 12 12 182 1 12 ý2 I T 12I? a 1 0111 El 1 11112 12 521212 1 2 12 1313 13 13 1 3 13
I 11 2 12 1212 121313 13 13 1 313 141414 141 4 14

13 12 12 12 13 13 13 13 13 13 14 14 14 14 14 14 I S 15 10 5 10 5 14 1 2 1 2 1 3 13 13 14 14 14 14 14 IS IS I51 IS IS 16 16 16 16 16
iS 1 3 13 14 14 15 15 18 is 1 1& 16 1 t 6 1O 16 17 17 17
16 13 14 14 14 15 15 15 1S 16 16 1616 16 7 17 .7 17 ? 18 18 18
17 1 4 1 4 1 5 1 5 1 5 15 16 St 16 1 7517 1 7 17 17 IR I8 IR81 18 IA 1 9S 14 15 15 1 5 16 16 16 17 13 7 1 7 7 3 IA Ia 19 19 1 9 1 9 2 019 I 15 1, 6 16 16 17 1I 178 1I 8 1 a 18 19 19 19 10 20 20 20 2 020 IS 16 16 16 11 7 1 a8 I 1 8 A 19 19 IQ 20 20 ?0 20 21 21 2 2

3 T AT S 1 F C R1T I C A L V AL0 U E S O F R U N S 2 C O N T I N U F OI
.05 SIGýNIFICANCE LEVELI

21 22 23 24 25 26 27 2R 29 10 '1 3. 33 34 35 36 37 3e 33 40

21 16 16 17 17 17 I8 l8 IS 19 19 19 20 20 20 21 21 21 21 22 22
22 16 11 17 IA IA 1 1 1 20 23 20 21 21 21 21 22 22 22 22
23 16 17 17 17 IS IS 20 20 20 21 ?1 21 22 22 2 2 22 23 22
24 T17 17 1 20 20 21 21 21 22 22 22 23 23 3 24 24
25 17 7E 18 1 5 0 2 27
26 IA 1 1 2 20 2 21 21 2 22 22 23 23 2324 24 24 25 25 25

2 7 8R 19 215 .2 20 20 21 21 2 12 221 23 23 23 24 2 4 25 25 25 2'
26 I 19 20 20 2 2 21 22 22 23 23 24 24 22 25 25 25 26 26 2629 1919 20 TO 2121 22 22 23 23 24 24 24 2525 26 26 27 2730 19 20 20 21 21 22 22 23 23 24 24 25 ZS 25 26 26 27 27 27 28
31 19 q 20 2 21 21 22 22 23 23 24 24 2 4 25 25 26 26 2? 272 286I
32 20 2qI 0 21 01 2 22 0 3 23 24 24 .2 4 25 25 2 6 6 26 2 7 272A8289

3 2 21 2 2 2 22 23 23 24 24 55 2 26 27 77 28 28 28 29 2P
34 20212222232245 2 5 26562 7Z V 92 8335 1 219 20 2 22 2 23 24 24 2 25 25 26 26 27 27 2 82 92 03
36 21 2 1 22 2 23 4 2 5 2 6 2 27 28 28 2 29 3 !080 3

37 21 22 22 23 24 24 25 25 26 27 27 28 28 25 29 30 30 30 31 31
2E 21 22 23 23 24 2 25 25 26 26 27 27 OP 28 292930 30 31 32

39 22 22 23 24 24 25 26 26 27 27 ZR 2V 29 29 30 30 31 31 32 32
40 22 22 23 24 25 25 26 26,:7 28 8 29 29 30 30 31 31 32 32 33

16



TABLE Of .!T;CALVAUES OF R NS lCONTINUED|1.0• SGN,|ICEASNCE L VELI

41 42 43 44 45 46 47 48 49 S0NI

2 3 3 3 3 3 3 3 33
3 44 4 4 4 4 4 4 4 444 6 6 6 6 6 6 6 6 6 6
9 6 6 6 7 7 7 7 7 7 76 8 88 B8 B 1 BA 1 8 a7 If s 1 q 9 9 9 10 l0 10
B 10 10 10 10 10 10 10 10 10 10

19 121 12 1 1 2 21 122 12 12 23
0 12 2 2 1 12 12 12 12 12 123 23 3

11 13 14 1 4 14 14 14 14 14 1 4 14
12 14 4 14 15 1S 15 1A 15 ISE55
13 1 15 16 16 1 6 16 16 18 16 16
1 4 18 16 1 6 1 7 1 7 17 1 7 17 1 7 17'
1 5 17 17 17 IS18 1A 1B 8 lB 1B 18a
1 6 1B 18 1B 10 1 9 19 19 19 19q 19
17 19 19 19 1q 20 20 20 20 20 201B 20 20 20 20 20 20 21 21 21 21
19 20 21 21 21 21 21 22 22 22 22
20 21 21 2? 22 22 22 22 23 23 23

TABLE Q6 CRITICAL VALUE S OF RUNS (CONTINUED)
(.0 5 S I GNIFICANCE LEVEL)I

Ni 41 42 43 44 45 46 47 48 49 50

21 22 225 22 23 23 23 2 4 24 24
22 23 23 23 23 24 24 22 24 24
23 23 24 24 24 2'4 25 25 25 25 255
24 24 242525 25 2526 2626 26
25 25 29 25 26, 26, 26 26 27 27 27
26 25 26 26 26 2' 27 27 27 28 28
27 26 26 27 27 27 28 28 28 28 28
28 27 27 27 28 28 28 28 29 29 29
29 27 28 28 28 29 29 29 29 30 10
30 28 28 29 29 29 30 30 30 30 3 13 1 29 29 29 30 30 30 30 31 3. 31
32 29 29 30 30 30 31 31 31 32 3233 30 30 30 31 31 31 32 32 32 33
34 30 31 31 31 32 32 32 33 33 33
35 31 31 31 32 32 33 33 33 34 34
36 31 32 32 32 33 33 33 34 34 34
37 32 32 33 33 33 34 34 34 35 39
38 32 33 33 33 34 34 35 39 35 36
39 33 33 34 34 34 35 35 35 36 36
40 33 34 34 34 35 35 36 36 36 37

TABLE OF CEIIlCAL VALUES OF PUNS (CONTINUEO)
(.05 SIGNIFICANCE LEVEL)

hi 41 42 43 44 45 46 47 48 49 50

41 34 34 35 35 '5 36 36 37 37 3742 34 35 35 35 36 36 37 37 37 38
43 35 35 36 36 37 37 38 38 39 39
44 35 36 36 31 37 38 38 39 39 39
45 35 36 36 37 37 38 38 39 39 34
46 3 3 37 37 38 3 37 3 39 4047 36 37 37 38 383 39 0 4040
48 37 37 38 38 39 39 40 40 40 414 9 37 37 38 39 39 39 4 0 41 419 37 388 39 39 4040 41 41 42

414



APPENDIX 8

PROBABILITY OF U' NUNS 0 LESS

2 3 4

2 0.333333333 0.666666667 1.00000000U
3 0.200000000 0.500000000 0.900000000
4 0.133333333 0.400000000 0.800000000
5 0.095238095 0.333333333 0.714285714
6 0.071428571 0.285714286 0.642857143
7 0.055555556 0.250000000 0.583333333
8 0.044444444 0.222222222 0.533333333

0.036363636 0.200000000 0.490909091
10 0.030333030 0.181818182 0.454545455
11 0.025641026 0.166666667 0.423076923
12 0.021978022 0.153846154 0.395604196
13 0.019047619 0.142857143 0.371428571
14 0.016666667 0.133333333 0.350000000
15 0.014705882 0.125000000 0.330882353
16 0.013071895 0.117647059 0.313735490
17 0.011695"06 0.111111111 0.298245614
18 0.010526316 0.105263158 0.284210526
19 0.009533810 0.100000000 0.21428571
20 0.008658009 0.095238095 0.259740260
21 0.007905138 0.090909091 0.249011858
22 0.007246377 0.086956522 0,239130435
23 0.006666667 0.003333333 0.230000000
24 0.006153846 0.080000000 0.221538462
25 0.005698006 0.076923077 0.213675214
26 0.935291005 0.074074074 0.206349206
27 0.U04926108 0.071428571 0.199507389
28 0.004597701 0.068965517 0.193103448
29 0.004301075 0.066666667 0.187096774
30 0.004032258 0.064516129 0.181451613
31 0.003787879 0.062500000 0.176136364
32 0.003565062 0.060606061 0.171122995
33 0.003361345 0.058823529 0.166386555
34 a.003174603 0.0517142851 0.161904762
35 0.003003303 0.055555556 0.157657658
36 0.002844950 0.054054054 0.153627312
37 0.002699055 0.052631579 0.1497975 1
38 0.002564103 0.051282051 0.146153846
39 1.002439024 0.050000000 0. 142682927
40 0.002322880 0.048780488 0.139372822
41 0.002214839 0.047619048 0.136212625
42 0.002114165 0.046511628 0.133192389
43 0.002020202 0.045454545 0.130303030

44 0.001932367 0.044444444 0.127536232
45 0.031850139 0.043478261 0.124884366
46 0.001773050 0.042553191 0.122340426
47 0.001700680 0.0416666b7 0.119897959
48 0.001632653 0.04 0816327 0.11751020
49 0.001568627 0.040000000 0.115294118
50 0.001508296 0.039215686 0.113122172

P(U r UJ) (CONTINUEOI

- --------r

2 3 4 5 6

- 0 ...... -.00909.9.9..054545455.0.200000000..490909091..1454

3 0.100000000 0.300000000 0.700000000 0.900000000 1.000000000S0.057142857 0.200000000 0.542857143 0.800000000 0.971428571
0.035714286 0. 142857143 0.428571429 0.714285714 0.928571429
0.02380952 4 0.10714 8570.345238095 0.642857143 0.880952381

0.016666667 0.083333333 0.283333333 0.583333333 0.8333333033
8 0.012121212 0.066666667 0.236363636 0.533333333 0.7817887889 0.00909n9c 09 0054545455 0:2100200000 0:41010561095:4444

10 0.006993007 0.045454545 0.171328671 0.45454545 0.706293706
i1 0.005494505 0.03846 538 0.148351648 0.423076923 0.670329670
12 0.004395604 0.0329667033 0.129670330 0.395604396 0.637362637
13 0.003571429 0.028571429 0.114285714 0.371428571 0.607142857
14 0.002411176 0.025000000 0.101470588 0.350000000 0.579411765
15 0.002450980 0.022058824 0.090666275 0.330882353 0.553921569
16 0.002063983 0.019607843 0.081527348 0.313725490 0.530443756
17 0.001754386 0.017543860 0.073684211 0.298245614 0.508771930
18 0.001503759 0.015789474 0.066917293 0.284210526 0.488721805
19 0.001298701 0.014285714 0.061038961 0.271428571 0.470129870
20 0.001129305 0.012987013 0.055900621 0.259740260 0.452851496
21 0.000988142 0.011851708 0.051383399 0.249011858 0.436758893
22 0.000869565 0.010869565 0.041391304 0.239130435 0.42139130
23 0.000769231 0.010000000 0.043846154 0.230000000 0.407692308
24 0.000683761 0.009230769 0.04068361 0.221538462 0.394529315
25 0.000610501 0.008547009 0.03785103e 0.213675214 0.38217358226 0.0547345 0:087916508 30470 0?76 :;5j$1260.0073916508 0.035303717 0. 06 4 06 0. 055 8 9
27 60000412 11 0.0 73 9163 0.033 26 272128 0.000444939 0.006896552 0.030923248 n.193103448 0.349216974
2q 0.000403226 0.006451613 0.029032258 0.187096774 0.339516129
30 3.000366569 0.006048381 0.021309384 0.181451613 0.0278592
31 0.000334225 0.00568 818 0.025735294 0.176136364 0.321524064
32 0.00030557 0.005347594 0.0242q3354 0.171122995 0.313216196
13 0.000280112 0.005042017 0.022969188 0.166386555 0.305322129
34 0.000257400 0.004761905 0.021750322 0.161904162 0.297812098
35 0.00023109 0.0045045050.020625889 0.157657658 0.290659080
36 0.000218842 0.004267425 0.019586388 0.153627312 0.282838494

M7 0.000202429 0.004048583 0.018623482 0.149797511 0.277321935
38 0.000t8761 0.003846154 0.7729831 0.146253846 0.371106942
39 0.000174216 0.0036585317 0.016898955 0.14268 0265156190"? 6 :00 4 . 16,51 1.142312927 0
40 0.000162061 0.003484321 0.016125111 0.1932822 0.259460335
41 0.00015 012 0.003322259 0.01

54
0
3
201 0.136212625 0.254006181442 0.000140944 0.003171247 0.014728680 0.133192389 0.24876673

43 0.000131752 0.003030303 0.014097497 0.1303030-0 0.243741765
44 0.000123343 0.002898551 0.013506013 0.127536232 0.23891458545 0.000,15 634 0.002775 08 0:01249509701 0:1124S8436. 0.2Z3492738q2'
4 0.000108554 0.002659974 O.U

4
29

4 4
6 0.1223404J6 0.22 980894

0.000102041 0.002551020 0O011i38776 0.198979 9 0.225 10204
48 0.000096038 0.002448980 0.011476591 0.117551020 0.221368541
49 0.000390498 0.002352941 0.011 04014 0.115294118 0.211375566
90 0.000085375 0.002262443 0.010629215 0.113122172 0.213523435
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P(, i U.) (CONTINUED)

2 3 4 5 6N

4 0.028571429 0.114285714 0.371426571 0.620571429 0.885714286
9 0.015873016 0.011428571 0.261904762 0.500000000 0.785714286
6 0.009523810 0.04761904S 0.190476190 0.404761905 0.690476190
7 0.006360606 0.033333331 0.142424242 0.333333333 0.606060606
8 0.004040404 0.024242424 0.109090909 0.278787879 0.533333333
3 0.002797203 0.019181818 0.085314685 0.236363636 0.471328671
10 0.001998302 0.013986014 0.06793206 0.202797203 0.418581419
1 0.001465201 0.0109890 0.05494505 0.15824076 0.371626374
2 0.001098901 0.0087912 0.04505494 0.153846154 0.33 16483513 0.000840336 0.007142857 0.037394950 0.135114265 0.302100840

14 0.000653595 0.005882353 0.031372549 0.120588235 0.273529412
1- 0.000515996 0.004901961 0.026573787 0.107843137 0.248710010
16 0.000412797 0.004127967 0.02270381" 0.097007224 0.227038184
17 0.00033416g 0.003508772 0.019548872 0.087719298 0.208010050
13 0.000273411 0.003007519 0.016951470 0.079699249 0. 1912 0854
I1 3.000225861 0.002597403 0.014193q0Z 0.07272273 0.176597516
20 0.000188218 0.002258611 0.012987013 0.066629023 0.163184641
21 0.0031 8103 0.001976285 0.0114o2451 0.061264822 0.151363399
22 0.00G13o)73 0.0I173 130 0.010167224 0.056521739 0.140802676
23 0.000113960 0.001538462 0.o0,059829 0.052307692 0.131282051
24 0.000097680 0.00 1 367521 0.008107448 0.048547009 0.122686203
25 0.000084207 0.001221001 0.007283904 0.045117045 0.114900425
26 1.000072979 0.001094611 0.006568144 0.042145594 0.107827039
17 0.030063563 0.003985222 0.00543 11 0.039406867 0.1013S2489
29 0..003055617 0.000889878 0.005394883 0.036979922 0.095494994
29 3.90049816 0.M00806152 0.004912023 0.0346 ?7419 0.090102639
30 3.303043126 0.000733138 0.004485078 0.032624633 0.085151803

1 .05005811 0.000668449 0.004106188 0.030748663 0.080595875
3 0.021033953 0.000611154 0.003768780 0.029029194 0.016394194

4 . 000033282 0.000560224 0.003467333 0.027450970 0.0725111674 .000027395 0.003514801 0.0033197182 0.025997426 0.068915T32
'4 2.000024316 0.000474158 0.002954371 0.024656235 0.065519150
'6 J.030021864 0.000437685 0.002035529 0.023416129 0.062479484
37 3.000219749 0.000404858 0.002537770 0.022267206 0.059593167
"a 0.000)17868 0.000375235 0.002359617 0.021200750 0.056901635
9 .000)6206 0.000348432 0.00219592 0. 020209059 0.054381813

40 0.000314733 0.G00324123 0.002047867 0.019285309 0.052036449
41 O.00O3 34i, 0.00030Z024 0.00191281o 0.018423417 0.049833887
42 0.003012256 0.000281880 0.001789380 0.017618041 0.047767871
43 0.000311213 0.000263525 0.031676336 0.016164295 0.045827376
44 0.000010279 0.000246685 .001572618 0.016157879 0.044002467
45 0.000309439 0.000231267 0.0014772 00.0154q4912 0.042284166
46 0.000006684 0.000217108 0.001389492 0.014871908g 0.040664351
4' 0.001008003 0.000204082 0.031308571 0.0142e5714 0U039135654
40 0.003007388 0.000102077 0.001233724 0.013733405 0.037691384
49 0.00006830 0.000180905 0.001164516 C.013212670 0.036325453
50 0.300006324 0.000170750 0.001100332 0.012720908 0.035032300

P6O S U.) (C13TlNUED0

4 4

7 p

4 0.071428571 1.:00000000
5 0.32857129 0.992063492
6 0.880952391 0.976190476
1 0.833333333 0.9545.5455
8 0.787878788 0.920292920
9 0.745454545 0Cq02097902

10 0.706293706 0.874125874
11 0.670329670 0.846153846
12 0.631362637 0.618681319
13 0.607142857 0.792016807
14 0.579411765 0.766339869
15 0.553921569 0.791744016
16 0.530443756 0.718266254
17 0.508771930 0.6g5906413
18 0.488721805 0.674641148
19 0.470123870 0.65443252420 0.452851496 0.635234331
01 0.436758893 0.616996047
22 0.421 73•130 0.5906651523 .••62300 0:19655
23 0 0 0.5831,0883
24 0. 394529915 0.567521368
25 0.382173382 0.552608311
26 0.370552819 0.538405400
27 0.359605911 0.524868902
28 0.49 769 7
29:8 0.339516129 0.49933431
30 0.3302'8592 0.487860100
31 0.321524064 0.47 1604278
32 0. 18216196 0.46 834819
33 0.3705322129 0.455522'50
34 0.297812098 0.445641130
35 0.290659080 0.436164910
'6 0. 283838494 0.427070795
'7 0.277327935 U.4 8137119
38 0.211106042 0.409943115
'9 0.265156794 0.401871809
40 0.259460315 0.594103911
41 0.254001812 0.386623712
42 0.246766737 0 379416000
43 0.243741765 0.372466571
44 0.238918 5 0. 365762154
45 0.2342'Z821 0.359290340
46 0.229808945 3.35303"514
47 0.225510204 0.346998800
46 0.221368547 0:341156002
49 0.21737556 3 0.335507556
50 0.213523435 0.330038482
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U U) ICONTINUEO'

2 3 4 5 6
N

0.007136508 0.0'9682540 0.166666667 0.357142857 0.642857143
6 0.004329004 0.t A•09524 0.110389610 0.261904676 0. 450227 0.002525253 0.051i51515 0.075157576 0.246969697 0.4242424
a 0.001554002 0.010101010 0.053613054 0.15155582 0.347319341
9 0.000999001 0.006993007 0.038961039 0.1188811I9 0.286713287

10 0.000666001 0.004995005 0.028971029 0.094905095 0.238761239
11 0.000451875 0.003663004 0.021978022 0.076923077 0.200549451
12 0.000323206 0.002747253 0.016968326 0.063 868 3 0,16984486113 0.0002033427 0. 002100840 0.013305322 0.052 210 0.14499578
14 0.000171999 0.001633987 0.010577915 0.044117647 3.124613003
15 0.000128999 0.00 899900.00801393.037409701 0. 07843 37
16 0.000009825 0.001931992 0.00692908 0.031991744 0.093911 49
17 0.000175947 0.000835422 0.005696058 0.027508922 0.082251082
18 0.000259437 0.000683527 0.004725252 0.023923445 0.072424143
19 0.000341054 0.000564653 0.003952569 0.020692151 0.064088086
20 0.000337644 0.000970544 0.003331451 0.018351214 0.056973461
21 0.000030404 0.0003Q5257 0.002827607 0.016205534 0.05086652t
22 0.000024774 0.000334448 0.002415459 0.014381271 0.045596431
23 0.00C070350 0.000284900 0.002075702 0.012820513 0.041025641
24 0.000016841 0.000?44200 0.031793609 0.011477411 0.037042651
25 0.000)14:34 0.000210517 0.001557829 0.010315359 0.033556482
26 0.000011771 0.000182448 0.001359535 0.009304871 0.030492434
27 0.000009932 0.000158907 0.001191800 0.008422056 0.027788813
29 0.000008427 0:000D139043 0.03 0494 0.001647386 0.32539 4378
29 0.000007188 0.000122190 0.00927204 0.006964809 0.023266345
10 0.000006161 3.000107814 0.000822470 0.006361049 0.021368811
91 0.700005305 0.000095493 0.000732111 0.005825057 0.019671505
32 0.030004558 0.000084882 0.000653824 0.005347594 0.018148783
33 0.000009385 0.000035706 0.000585725 0.004920887 0.016778831
34 0.000003474 0.000067737 0.000526264 0.004538373 0.015543016
35 0.000003030 0.000060790 0.000474158 0.004194478 0.01442535736 0.000002669 0.000054711 0.000428344 0.003884451 0.0 34 099
37 0.000002351 0.000049377 0.000387930 0.003604226 0.O12441360
38 0.000002078 0.000044671 0.000352112 0.003350308 0.011652 40
39 0.000001842 0.0000409150.000320440 0.000119682 0.010887581
40 0.00001637 0.000036832 0.000292202 0.02909700.010187170
41 0.000001459 0.003033558 0.000267006 0.002718212 0.00546571
42 0.000001304 0.000030640 0.000244469 0.002543126 0.00895798343 0.000001168 0.000028032 0.000224259 0.002382754 0.008416730
44 0.00001949 0.000025696 0.003206095 0.002235584 0.001918153
45 0.000000944 u.00

0
023599 2.00018974 0.002100285 0.007458136

46 0.000000851 0.000021711 2.00174964 0.001975684 0.007033326
47 0.003000770 0.00002008 0.001161603 0.001860744 0.006639519
48 0.0000006.7 0.000018461 0.000149494 0.001754548 0.006J7490549 0.000030672 0.000017075 0.000138498 0.00165627 0.005 36424
50 0.000000515 0.00001510 0.0001284Q4 0.001565212 0.005621829

PfU ( 1'Cl IC7NTINU7}0

N j 1 8 10 _

51 0.33333•3370.:603174600.9920634971.000000000
0.7380q5238 0.911255411 0.976190476 0.997835498
570.50M g 0.793353 054545450 0. 5242442

a t 7:311;13 0.029292929 0
9 0.510489910 0.73426134 0.:02097902 0.972027972

10 0.45454455 0.678321678 0.874125874 0.95804158
11 0.406593407 0.626373626 0.846153846 0.94230 692
12 0.365384615 0.578700711 0.618681319 0.92533 9367
13 0.329831833 0.530247437 0.792016807 0.907563025
£9 0.29301608 0. 4q5786034 0.766339869 0.8893188F5
15 0.272187822 0.460010320 0.741744066 0.87387203316 0.248710010 0.427588579 0.718266254 0.852425181

7 0.228070875N0.398192451 0.69506433 0.8413081
18 020984278 90.371511783 0.6746411480.816101519
19 0.193675889 0. 347261434 0.654937524 0.798418972
20 2. 179277244 0.032518 2 0.6*;523431 0.78140599
21 0.1664031620.3050412106169904 0.764305260
22 0.154849498 0.286646848 0.59966552 0.147337570
23 0.1444444440.2698005700.586•31908 0.703051232
24 0.135042735 0.254347185 0.561521398 0.71665193025 0. 12652098 0.240144275 0.552608311 0.101738814
26 0.118770946 0.227065935 0.538405400 0.687306884
07 0.111711425 0.215000195 0.524868902 0.673347370
28 0.105255840 0.203850238 0.51 .577 10.659849328
z2 0.09 340176 0.193526824 0.499633471 0.646860069
30 0.093906331 0.183952907 0.46786010 0.634185786
SI 0.088903743 0.175059418 0.476604278 0.6215Q197932 0.084288261 0.16678481 0.465P34819 0.610203787
33 0.080021198 0.159074156 0.455522750 0.59880237
34 0.375068550 0.151871310 0.445041130 0.581784430
35 0.072400336 0.145153250 0.436164910 2.517123682
36 0.0689900430.138859458 0.427070795 0.56680962677 0.065814160 0.132961390 0.418737119 0.556828281
38 0.062851782 0.127427026 0.409-437I5 0.47166107
79 0.060084272 0.122227461 0.401871P09 0.547813035
40 0.057494972 0.117336561 0.394103911 0.528747146
41 0.055068962 0.112730658 0.386623712 0.519966383
42 0.052752942 0.108388274 0,7941600 0.511455149
43 0.050654557 0.104289892 0.372466571 0.503202702
44 0.048643232 0.400411150 0.36576?1•4 0,4N5I9844q
45 0.046749042 0.096755650 0.359290340 0.487432272
46 0.044963092 0.003288805 0,353039514 0.479694511
47 0.043077311 0.090003694 0.3469q8800 0.430775953
48 0.0416 4366 0.086P87934 0.34115 81349 0.0 8580 0.39309 03 075S6 0.45856171253 0.038750866 0.( 119973 0.30038482 0.451809663
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J.) ICONTINUEOI

8.6

2 3 4 5 6
N

6 0.002164502 0.012987013 0.037099567 0.175324675 0.391774892
1 0.001165501 0.007575758 0.042540793 0.121212121 0.296037296
8 0.000666001 0.004662005 0.027972028 0.086247086 0.226107226
9 0.000399600 0.002997003 0.01898109 0.062937063 0. 174825175
10 0.000249750 0.001998002 0.013236763 0.046953047 0.13686313711 0.000161603 0.001373626 0.009453782 0.035714286 0.106435682
12 0.0 0.000969619 0.006895066 .027634131 0.086888602
13 0.000 73714 0.000700280 0.005123102 0.021708883 0.03039923
14 0.000051600 0.000515996 0.003869 q 0.017285862 0.057533540
15 0.000076857 0.000086937 0.0026697b 0.013931889 0.047471620
16 0.0000268C5 0.000294855 0.002305228 0.011751909 0.039497139
17 0.000019812 0.000227842 0.001812832 0.009341536 0.03311638818 0.000014859 0.000178311 0.001441350 0.007756546 0.027965170
19 0.000011257 0.000141163 0.001157538 0.006493506 0.023771880
20 0.000008667 0.000112931 0.000938192 0.005477132 0.020331842
21 0.000006757 0.000091213 0.000766866 0.004651870 0.017489274
22 0.000035309 0.0030743 2 0.000631735 .003976217 0.015124489
23 0.000004-10 0.00 0O1030 0.000-24188 8.003418803 0.013144710
24 0.000003366 0.000050524 0.000437876 0.002955665 0.011477411
25 0.000002716 0.000042103 0.000368066 0.002568313 0.01006545126 0.000002Ž07 0.000035313 0.000 111192 0.002242350 0.008863464
27 0.000001806 0.000029795 0.000264544 1.001966471 0.007835185
2f 0.003001487 0.000025281 0.0002260?7 0.001731722 0.006951426
29 0.000001232 0.000021563 0.00019400b 0.001530964 0.006 18546
7o 0.000001027 0.000018482 0.000167169 0.001358461 0.005212846
31 0.000000860 0.000015915 0.000144960 0.001209575 0.004951858
32 0.000000724 0.000013765 0.000126056 0.001080530 0.004449265
33 0.000003613 0.000011954 0.000110034 0.000968239 0.004008738
34 0.00030352. 0.000010421 0.000096795 0.00081019 0.003621319
35 0.000•0045 0.0009118 0.00084735 0.003784185 0.003279521
76 0.000000301 0.000008006 0.000074777 0.000708569 0.002977056
37 0.0000003ý9 0.000007053 0.000066104 0.000641840 0.002?70862
38 0.0000002f 3 62330.000003 0.000058648 0.000582798 0.002469737
39 0.000000246 0.000005525 0.000052179 2.000530383 0.002256583
40 0.000000214 0.000004911 0.000046547 0.000483729 0.002065909
41 0.2000000166 0.000004377 0.0000416300.000442092 0.30j894935
42 0.000000163 0.000003011 0.000037322 0.00040484,0 0.00 741269
43 0.3000001 43 0.000003504 0.000033539 0 .000371429 0.00160J853
44 0.000000126 0.000003146 3.0 0030206 C.000345395 0.001477908
45 0.300000111 0.000002832 0.000027263 0.000314335 0.001364894
46 0.000000098 0o.00032554 0.000024658 0.300289903 0.001262469
47 0.000000387 0.000002309 0.0o0020346 0.000267790 0.001169466
48 0.000000077 0.000002091 0.00C020289 0.003247762 0.001084865
49 0.00000009 0.002001897 0.02 0018455 0.000229564 0.001007773
50 0.000000032 0.002001725 0.00U01681 6 .000213007 0.000 37403

P(U ! U- I (C)NI INUE I
'4 = 6

7 8 0 10 II

6 0.608225100 0.82467532540.2.300:1 433 0.987012987 0.997835498
7 0.500000000 0.730100230 0.8187P7879 0.96620066 0.992424242
8 0.412587413 0.645687646 0.820512821 0.937062937 0.983682984
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25 Z.0000o000 ).03 000000000 0.00000003 0.00000003
26 3.00000000 0.O00003000 0.30C200330 1.000030002 0.000000023
27 3.000300000 0.000000000 0.100000000 O.uO3000001 0.0000^•31,
28 .003000000 0.000000003; 2.03)000000 0.000000001 0.000DO0-2" 3.00000030 2.3300030•000 .002003000 0.00000000 0.00000000530 0.O0000 ~000000003 .OGOO 7.300002000 0.000000000 0.00000000931 0.0000o0300 0.00000100000 0O.0003, 00 3.000000000 0.000000002
02 0.0000000003 0.030000000 0.000000000 0.000000000 0.000000001
M3 0.000000000 0.000000000 0.000000000 a.000000000 0.00000000l
34 0.000000000 O.000O00000 3.000000000 0.000000000 0.00000000!
95 0.03000000 0.00000000 0.030000000 0.000000000 0.000000000

77 0.000000000 v.000000000 0.0000000u 0.00000000 0.000000000

NO3 0 'j. I iC 3.' INU~

8 20

--- --- - - - - - - - - - - - - - - - - - - - - - -

7 t o 10 11

20 0.000002881 0.02000160 0.000073007 2.000280970 0.000042887

21 0.000001830 3.200009888 0.000043751 0.000183306 0.000615925
22 0.00000009 5 0.000006012 0.050027337 2.000117633 0.000406595
23 0.000005 0000370 0.03001724§ 0.0000763?3 0.0002711424 0.00000030-6 0.000002315 0.000011095 0.000050064 0.000182594
Z5 0.300000227 3.0.00148ý6 0.000007197 0.003033173 0.000124125
26 0.000003542 0.s0000037 0.000004 712 0.000022148 0.00008514677 0.OOOOOCo 0 000030607 0.0300j3125 J.000314 04 0.000050917
28 0.000000058 0.0000003'7 0.000002003 0.000010220 0.0000D41 1
20 0,00"00)0 F.30000002 2 0.000001.l' 0.0000070,6 0.000028017
70 0.000000025 I.000000179 0.00000I-84 0.000004871 0.000020497
'1 0.00000031t 0.03000 I 18 0.000000663 0.000203433 0.000014637
321 0.000000G00 3.0L•000 ( 3.00020238 0.000010527
33 0.00000007 0.000002355 0.00003.322 0.00000C1700 0.030007623
14 0.0003 3105 0.000000038 1.00000n227 0.000001214 0.000005557
05 0.000000004 0.000000226 0.00000316I 0.000000872 0.000004077
36 0. 0001002 0.00000019 0.000003 13 0.000000632 0.000007009
37 0.000000002 0.000000013 0.000000C3 0.000000460 0.000002234
38 C.O0000000! . C00000009 0.000000060 0.0000003A7 0.000001868
30 0.000000001 3.000000007 0.00007244 0.00000024q 0.00300125
40 0.000000001 0.000000005 0.000000032 O.00000t14 0.000000945
41 0.000000000 0.000000004 0.000CO0024 0.00000013? 0.00000371742 0.000000000 3.0020002Ž 0 3.000003018 0.003001033 0.00000054b
40 0.3.00000003 0. 000000002 0.000000213 0.000 00078 0.00000041
44 0.0000(30320 0.000000031 0.003003010 0.00000 0049 0.00000302
45 0.000000000 2.000000031 0.000000007 0.0000000,5 0.000000249
46 0.000000000 0.000000001 0.000030006 0.000000034 0.000000193
47 0.00000200 0.000000031 2.003730004 3.00300026 0.03000015148 2.0000300000 0000000000 0.8rO3oooo3 0.000000020 0.0000000118
49 0. 00000000 0. 000030c7 1000000016 0.000000091
50 Oo 001 100 0.000000ý)007Oo(. IMo'Ž;1 .00773 .300'
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PfU 4 U-1 ICONTINUEO)
P 20

12 13 14 15 16

20 0.002404n40 0.007482062 0.018162715 0.031998212 0.074835564
21 0.001955662 0.005193351 0.013008463 0.028080463 0.05710800022 0.001376662 0.003630329 0.009361411 0.020823504 0.043630940
23 0 .00090870Q 0.002555751 0.006170762 0.015501855 0.0333941 46
24 0.000626951 0.001811926 0.004922468 0.011587917 0.025617099
25 0.000435959 0.00IZ93502 0.0035C1607 0.008699556 0.019702836
26 0.000305463 0.000929696 0.002643275 0.006560029 0.015191810
21 0.000215617 0.000672659 0.00152375 0.004968468 0.01 7591728 0.000153293 0.000489842 0.001449629 0.003780540 0.00912?9Ž5
23 0.000109?44 0.000758q62 0.001081918 0.002889309 0.007109014
'0 0.0000"9097 .0000264663 0.000811596 0.002217993 0.005955396
31 0.000057381 0.000l9620? 0.000611858 0.001710127 0.0043p5140
'2 0.000041889 0.000146430 0.000463535 0.001324249 0.00342 498
33 0.0000307617 0.000109840 0.000352841 0.001029794 0.002706044
34 0.000072711 0.000082840 0.000269845 0.000804145 0.002143112
'5 0.00001f890 0.000062803 0.000207307 0.000630491 0.001703955
36 0.000012619 0.000047955 0.000.59970 0.000496315 0.001358915

0.000000478 0.00003,643 0.000(1IQ75 0.000392208 0.001087298Is 0.00007116 0.000028192 .0700096484 0.0001115 0.0008172179
9 5000025429 0.000119 000 .9 000247101 0.000702800
40 0.00020417 0.000016916 0.000059151 0.000197924 0.000567656
41 0.000003110 02000013190 0.00004658? 0.000I580S 0.000459961
42 0.000072439 0.000010321 2.0O0036829 3.003121694 0.000373786
43 0.000001885 0. 000008118 0.000029272 0.000103085 0.000304646
44 C.0000 1463 0.000006407 0.O0000232t 0.000083488 0.000249006
45 0.0000,11 0 0.0000050a1 0.00001833 '.000067831 0.000204103
46 0.03000.,892 U.00 000046 d.0021900 " ).000355280 0.000167761
47 0.00000101 3.000003221 0.0000119q% 0.000045187 0.000138245
45 0.000000552 0.000002580 0.000 3'61 0.00031044 3.000114228
49 0.000330437 0.000002203 0.002010832 0.000030455 0.000094625
50 0.000000470.000001671 7O0.00000658 0.000025108 0.000078583

P(0 I 'CINIINJ110
8 10

17 e 120 21

20 3.3 300'319a 0.21290576 0.3142 1 0.4380-c784 0.56191721b
21 3.112663578 3.17321824• 0.24326592 0.319'30834 0.500000000
22 j.080C92910 3.140' 5 62S n3.2203P312 0.3:32b8325 0.442348047
23 0 06'5873'5 0.153900452 0.16380L211 0.279475263 0.38tS00423
24 0).0 0! 810 0.092255171 0.153049837 0.2387827:8 0. 31663397
25 O.A'•64•61 b.0119?36 0.127467T 0.203536573 0.258796452"26 0.0 3ý143821 0.06546531 0.10589519? 0*11318372 0.260692500
218 0.0240154'.J 0.q. 1C 989 0.088017960 0.147212102 0.227040912
28 0.01-022693 0.019615305 0.0712 '537 0.125037431 0.1Q741468620 ).115812155 3. 032427142 0.061092115 0.106169512 0.17160423'
30 C .012647'77 0.026414165 0.02fS5"50 0.0901,49,A6 0.14904054031 0.X10144114 0.0,1A5295 0.0447515 0'.016567456 0.129410122
32 0.008159807 0.0176244,7 J.C35502042 0.065064372 0.112564101
'3 0.0065S23•1 0.0144'9471 0.029718108 0.055327477 0.097582936
4 C 0.005325184 0.0118'5573 0.024916351 0.0470874?5 0.084778251

35 0.004320506 0.009754888 0.020'25558 0.040113615 0.073192714
36 0.003515415 0.008044065 3.011604548 0.034209591 0.06409868bA7 0.002868465 0.:006648015 0.014837040 0.029208661 0.055796181
38 0.002347148 0.005506510 0.012521315 0.02496Q741 0.04661035039 0.001925900 0,0045711"9 0.010596593 0.0210 3737Ž1 0.04239?
40 3.00I5'451 0.003803207 0.0089533243 O.01120206 0.03000051
41 0.001307242 0.003171259 0.007624190 0.015724613 0.032330419
42 0.001091300 0.007650! 36 0.006845069 0.713515178 0.028280268
43 0.000896731 0.0 22,14?" 0.•30526375 0.011633520 0.0247493144 0.0007o5560 .00, 8721q7? 0.004'1902 0.7I002'1 2.32171!
45 0.J03a2142 0.00156 794 l.004J035240 0.008657003 0.019055987
46 0. 3051'221 0.0013?0572 ('.00345159q 0.0074 3052 0.01,745101
47 0.03004'868 0.001115355 J.00,'67794 0.0064' 416 0.014731821

0.001''531, 2,002,3953 0.09351 0.005611841 0.013.b000
,q 0.0003,1!81 O. 00800.. '3 2.2199:, 1.004811355 0.011•44,.Th
60 0.0002590-9 0.006301702 0.001'0 0.0040241413 0.0010J1?
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"j. ( UW (CONTINUEDI

8 - 20

22 23 24 25 26N

20 a.685721649 0.787024367 0.869908408 0.925164436 0.962001788
21 0.626834217 0.736373008 0.830712568 0.897536422 0.944706202
22 0.561821314 0.694486250 0.786259766 0.866089903 0.923741856
73 0.5138'6691 0.,32599492 0.743613021 0.831498731 0.899340331
24 0.4616909R4 3.591718292 0.697777890 0.7944 94221 0.871867286
25 0.41310P306 0.532616154 0.651651639 0.745807689 0.841717771
26 0.3 8371580 0.485852214 .605996725 0.716129194 0.809574925
27 0.327566081 0.441799226 0.561432484 0.676081023 0.775775405
28 0.290608298 0.400675294 U.518439282 0.636203270 0.740882371
29 0.257346294 0.3625751P0 2.477370128 0.596948608 0.705366248
30 0.227562212 0.321498885 0.438467528 0.558683558 0.669652202
31 0.201003411 0.295376383 0.401878796 0.521694010 0.6341t3224
32 0.177601228 0.266088219 0.367675136 0.486193206 0.59906755803 1.15684489 0.239482122 0.3358664T4 0.452330900 0.56477931234 3.137988829 0.215386033 0.306415730 0.420202783 0.53146126421~069 790 061
35 3.121662956 0.193618070 0.27-250720 0.389859561 0.:499290ý9
36 0.107271914 0.173993921 0.254274531 3.361315344 t.46 835617
30 0.094599539 0.156332186 0.231373430 0.334555140 0.438779090
38 3.083144143 0.140458077 0.2134Z3597 0.3095'1393 0.410602685
30 "J.30642S24 0.126205844 0.1912-6167 0.2862'9556 0:383855041
40 J.065021118 0.113420244 3.173861259 0.264522781 0.358547138
41 0.05744178q 0.101957293 0.157990705 0.244375776 0.3346,1673
42 0.050778538 0.091684485 0.143560662 0.225697943 0.312158258
41 3.044919614 0.082480647 0.13045214 6 0.208405884 0.910Ž 3499
44 3.0397564Ž3 0.074235542 0.118552980 0.192415377 3.271201934
45 3.035232176 0.066649302 0.107757707 0.17764'898 0.252641639
46 0.031240656 0.060231766 0.097968129 0.164006763 0.235286559
47 0.027724943 0.354301766 0.389093244 0.:151427976 0.219078211
48 0.046 264 , .0.0898640Ž 0.081049136 0.039830816 0.203956285
49 0.021803776 0.044220320 2.073758726 0.12q143238 0.189861079

52 3.019472 371 4.355)24 .3671514512.1710 316319

P(U S V') ((3NTENJED)

----------------- ------------------------

27 28 29 30 31

20 0.981837285 0.992517938 7.997053060 0.999057113 0.q99711033
21 0.971919537 0.987549760 2.994806649 0.998155982 0.999384071
22 0.959219981 0.980711537 0.99145'!!' '.9-6720554 0.998825849
23 0.943698S01 0.9719q8372 0.986851982 0.994593538 0.9qT07 94.
24 0.925433255 0.960686071 0.980830538 0.991622217 0.996658333
25 0.904602045 0.947332732 0.173276363 0.987665268 0.994859720
26 0.881456256 0.931773199 0.964119787 0.982603558 0.992461569
27 0.856237740 0.Q14108733 0.953337598 0.976343983 0.989380941
2P 3.829456995 0.894494306 0.940949528 0.968822662 0.985546542
29 0.0 12741b0 0.873124904 0.927012962 0.960005650 0.980901019
30 0.772084795 0.850222479 0.911616374 0.949887892 Q.975402238
31 0.742208622 0.826024131 0.894872584 0.938490859 0.969023652
32 0.711941911 0.800772022 .826912118 0.925859323 0.961750909
33 0.681552662 0.774705192 857817094 0.912057648 0.953596072
34 0.651278090 0.748053218 0.837915838 0.897165916 0.944565979
35 0.621323883 0.721031592 2.817178310 0.881276123 0.934690966
36 2.591864788 0.693838580 0.795812373 0.864488600 0.924007998

2.563046107 0.666053347 0.773960P46 0.846908800 0.912561960
38 0.5349993[3 0.639635080 0.751759294 0.828644470 0.900403967
39 0.51 

7
70u. •.6I2922911 0.729334451 0.809803258 0.887589771

40 3.,.81490527 0. 6636434 3706803186 0.790490745 0.874178334
41 0.456177623 0.562876645 0.684271920 0.770808866 0.860230777
42 0.43187293 0.535727168 0.66836415 0. 50 54707 0.845807553
43 0.40859472 0.511255664 0.635501842 0.330119618 0.8309717144 0.386351512 0.487515321 0.613583,39 0.710488603 0.815781541
45 0.36513•'5 0.464546366 ,.595•05111 0.690239961 0.800297786
46 0.344947•83 0.442377563 0.574603693 0.670045110 0.78O474811
47 0.325757069 0.421027015 0.553725883 3.649968581 0.768667Q05
48 0.307543581 0.400506539 0.533310705 0.6030068130 0.752627458
49 0.290279332 0.383816669 0.511353131 0.610394957 0.736501231
50 0.273931123 0.361949610 0.493692166 0.590993992 0.72033,7b3
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P(0 f• UJ) (COSTISUEDI

14 20

02 -- 3 0 33 4 75 36
N

20 .9ý9929003 0.959983496 0.9q9999119 0.999999523 0.999999947
21 0.99983 0649 0.998956249 0.999991138 0.99999,8321 0.999999770
22 .919644575 0.9199900427 0.999977182 0.999995243 0. 999999226
23 0. Q9932 4973 0.99998086 0.99994 6621 .999968410 0." 99997846
24 0.998816669 0.999626045 0.5853 .995187 0.999 994 792
25 0.q9825725 0.1999523 0..99850 0.99.8 0.9988226 0.996919825 09989554561 0.99996'625319 0'9'999'11"707 0.999997876'623
27 0.q994598 0.9357 0.9446239 0.9984941 Is5.9999'58874
28ý 3.9935980 097289 .999149 099975 6374 0.99992 8773

Ž5 7.991165411 0.996618310 0.9987?05324 0.9999623157 0.99988287 '5
30 0985941 0.99335321 0998125952 0.999439191 0:999811571
31 0.9845'32312M 0. 740'674 0.991375530 0.9991 92958 0.4979212801
32 0.98a0245105 0.991802084 0.996424876 0.998872236 0.999592048
33 0.975268 293 0.989490688 0.995247372 0.998464342 0.9994204180
34 0.969582167 0.8716 0993e11607 0.97960 0.9983
'S 0.63788 093654573 0. 992111923 0.997335581 0.9895847
36 0.956056904 0.980093 5983 0.990108867 0.996589344 0.99851S614677
'7 0.948225404 0.916087470 0.9118 9538 0.995705643 0 .998a1351 3818 0.9 39100835' 0.7629540 0.985131838 0.9 94613107 0.99761782 3
394 0. 93 0506468 09.967117431 0.982140619 0.993481199 0.9910073449
40 0.9061392 0.9135844 098175 a .992120329ý 0 .99628a29 89
41 0.100229501 0.9'5554108 0.975012116 0.9515 .94187
4 08985 1:0.949211 0.79956098883 0.9944 89662
42 0:88767,9120 0.42614946 0.9665U8612 0.9869409 0993400'998
44 0.87565,3997 0.93552164552 0.9S6151210651 0.9184832318a0 0.992174801
45 0.86,1818 0.284395 0..55338, 0.9252927 0.990804788
46 3 .,5,3527742 ' 0 ""21"5 091000,1824 0.98100074887 0.989285367

41 0.610711 2.162591 0.9451125 0.72 08 09816 1120
48 0.823582859 0.903407685 0.9388853285 0.974363085 0.98851797685
4q 07.80793766 0.894538259 0.93329 72 0.9717232750 03983186226
50 0.0715 .85,76693 0.925458438 0.9967898159 0.91282

770 3. U. i l N' A ý1417I

M = 20

N

,.G0 7ý99999994 1.000000000iooOou 1.00030uu .00203JO
75 ."'99'7 0.999999398 1000000030 1. 000000000

22 ~ ~ ~ ~ ,. -399999 9q99999 fl9O 9 1000000000
23 ).q9'999669 0.9Q9995958 0.-99499957 :.000000000
24 0.99999Q148 0.9Q99999-14 0.59'q9-q909 3l,999999999
'5 3.999998759 0.9999996717 0.99 7 09995I99997
26 0.-99995965 0.9-99994 0.~~992 0.99,~

27 0.Q99599322 094949401 0999420.9-9999976
28 0.999995623 9 0.50 q9 99680 0.Z99t .99ql999947
29 0.99997,1662 0.0999949 0.54q999)40 099980
30 O~gqbý 0.999962297 0.?9902 0.9983 0.9 ,999978

Q1 .''-41 31 .9483713 3 .')'9 3 3.q999999q612
32 0.'.9911969 G*999474130 ".90108099993928
33 0,090071974 0~960505 0.99q999451 0.999998884

:4099818,5561 0.9ll99414817 0.9919931ZI 0. 99998211
15 0.999749816 0 .9 S5707 0.999989P89 0.999997244
3c 0 .99346b2084 0.959883565 2.q9998553 40 0.999Q9 95866
317 0 .099552343 0.q99373184 0.99957'754 0.q99;9596?
381 0 .999411371 0.49-78091t4 0l.95q7225 6 0.q999991390
39 0 .999253776 0.:9997:0364 0.5-9'62689 0.999987984
40 0.99904835 0.9'623A95 .99 5005673 0.5999 83558
41 0).,988268-36 ).-999517664. 0.0935797 0.999511891
42 0098555651. 0.90939470 0 q. '116 17 0.99 9970061
43 0 9e,43679 0.909297114 0.'q9985 4 J.999961909q
44 n.5978849t.1 0.-990o3246 0.-9q4869442 0.99995 1241
45 6 8'Th?1053 0 , C65756~ 0.49353 q.9975
4t 0 . 910,6934 0.S989204 1P 2.'4030 0.0922042
97 0.96 4014t 0 q04834550 0.09359903 0.59993246
48 0.-9492?92 0:.9'8016 0.9ý371l27o 0.q995' 1i13

45 0.9a~71 .97 ;9~ 6 0.5P-t5St3l 0.99 P0'5265
40 G.'94597240 0.99173054'1 3.9QQ-S?420 0.999925323

---------- - - - -

24 5 6

,I L.000017000 0 000000 000 0.000090J§'2 ).0100000216 0.00030015)
22 0.00:10300000 0.00n0080030 0.000000301 2.0000103009 0.000000084

23 .O~OOOOO0.000030 0.000020 0.00300009 0.00000024924 0.000370300 0.00020001O0 0.uCO30007000 3 0.00000002
25 0.0000030910 0.030000000 000300 3.000030002 0.0000000129

26 00000300000 0.0000003 0 0000003030c 0.300000001 9.300001'01
26 0.000000000 50.3000O0o0OO 0.0000030000 a .000330000 .000s0
25 0.000000000 0.02000020oo0 0.03) 000000030000 0 .oooooI ooooOOOOOl
28 3.000000000 0. 00000000 0.300010070 0.000000000 0. 000000002
20 0.001070000 0.700 000030 0.1000000032 7.300300000 .000000001,

1 0.000c000000 0.10030002010 0.000002023(,0 0.000300000C 0,.1000000001
1 0.3003007000 0.30c 0000002 0.500000 '3 0 0 .0(a0030030 0C. 0000000031

0 ".1000300300 0.033007030 0.010000032 0.00000000ooc)0 00000000

'0 0.000500000 0.0006000300 o.203~ .0036003030 0.0336000003
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PIuU . ( 1 CONTINUED)

9=21

1 9101
-- - - - -

21 0.000000955 0.000005294 0.000026306 0.000113529 0.000392640
2 0.000000 552 0.000003435 0.0000 16045 0.00071170 0 00 25308k

2 0.00000325 0.000002069 0.00009920 0.00453 0.000 846
26 0.000194 0.000001264 0.000006213 0.00230289S1 0.0005 33
25 0.000000117 0.000000782 0.00000 3-39 0.000018768 0 .0000T2 1 53
2a 0.0003000012 0.000000490 0.00 000 2527 0.0000012292 0.000048426
27 0 .00000 004 5 0.00000310 0. ' 0039 0.000008131 0.000032801
28 0 .002000 028 0.000000 0 19 00.89000001'014 0.000005429 0.00002241
29 0.000000018 0.000D000129 0 080000711 0.00000365 0.000000
30 0.000000012 0.000000084 0.0 0000476 0.000002486 0.00001073131 0.0000080.0000056 000031 .00000704 0.00001051

72 0.0 D~OOOS 0.0000000367 0.0:00000218a 0.00001 177 0.00000530033 0. 000030003 0.00000002 0.0005 0.000000.0036
31 0.000000003 0.0000200175 0.0800000104 0.000000620 00000027695
35 0.000020000 000030012 0. ~

3
C07 .0 00406 0407000194

3 0.000000000 000 0. 009100000'0028 0.0000024
37 0.00000 000001 8 0.002000006 0. 00000043 0.0020 000000102

38 000000 :0.00000 0.80000028000004900000539 00000000 0.0003000001 0.0008 0.0000004)30 0.00 0000000 0.00 000000 0.0001 0.000000289 0.00 0004041
41 0. 000020000 0.001010808000'.00001 0~'ooo',z.' :0D000005 0.000000306
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33 0.042223417 0.073442225 0.119824455 0.183600021 0.264168923
34 0.034838955 0.061846668 0.102631042 0.160408906 0.235180259
35 0.028766246 0.0520Q3883 0.087859104 0. 140516719 0.208 66727
36 0.023772871 0.04ý897686 0.075192255 0.122134108 0.184723246
37 0.319666297 0.037012881 0.064346891 0.106486824 0.163432678
38 0.016287638 0.031230686 0.055071641 0.0928198 18 0.144475220
3Q 0.013506147 0.026374196 0.047145680 0.080899341 0.127635180
40 0.011214466 0.C22204083 0.040376401 0.070513559 0.112705676
41 0.009324572 0. 0188664677 0.034596774 0.061472440 0.099491674
42 0.007764375 0.015980460 0.029662617 0.053606391 0.087811784
43 0.006474864 0.013552980 0.025449935 0.046765313 0.077499113
44 0.005407749 0.011508191 0.021852418 0.040816835 0.068401442
45 0.004523514 0.009784153 0.018779114 0.035644722 0.060380918
46 0.003789811 0.008329083 0.016152448 0.031147232 0.053313433
47 0.003180150 0.007099697 0.013906182 0.027235549 0.041087197
48 0.002672822 0.006059817 0.011983980 0.023832306 0.041604795
49 0.002250321 0.0051791ý8 0.010331892 0.020870225 0.036116197
90 0.3018971,3 0.004432545 0.008927140 0.018290878 0.032237160
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24 0.76600657!1 0.847183197 3.005167790 0.946580478q 0.971434989
25 0.718058255 3.808402618 0.:76175890 0.926890583 0.959009889
26 0.669090891 0.766985618 3.843902903 0.903838450 0.943795481
27 0.6201435,8 0.723796768 0.808940501 0.-776-0099 0.925814817
28 0.572018910 0.679658713 0.771921486 0.848907131 0.905189938
2q 0.525374852 0.635316486 0.733478664 O.7L7617672 0.882124244
30 0.480711062 0.591416182 0.894213794 0.784585321 0.856882542
31 0.438382133 0.548495748 0.654676251 0.7501523 3.829771054
32 0.319619564 0.506984851 0.615350138 0.7 4890803.4019232
33 0. 361547229 0.467210889 0.576648250 0.679077308 0.771263460
34 0.272206540 0.429408804 0.538911229 0.643199253 0.170534742
75 0.295572506 0.393732872 0.502410421 0.607592242 0.109248335
36 0.266570979 0.360269111 0.467353147 0.572524968 0.677696789
37 0.2400Q0560 0.329047398 0.433889386 0.538277512 0.646145243
38 1.215998083 0.300052729 0.400119086 3.905743144 0.614826605
39 3.194143874 0.273275295 0.372099530 0.472981483 0.583951587
40 0.174371019 0.248519226 0.343852634 0.442212499 0.553687013
41 0.156520525 0.225810017 0.317371132 0.412820942 0.524 19054
42 0.140435465 0.205000673 3.292624854 0.38486089b 0.495544111
43 0.125963953 0.185976699 0.269565881 0.358360251 0.467873307
44 0.112961191 0.168620071 0.2481327S8 0.333324Q922 0.441234996
45 0.101290780 0. 152812725 0.228254586 0.309742743 0.41567734746 0.090825467 0.138436894 0.204854035 0.287586977 0.3'1230900
47 0.0814"7453 0.125380837 0.19284"953 0.266819417 2.367911017
48 0.013048430 0.113536353 0.177159461 0.24T733093 0.345720178
49 0.365529300 0.102800098 0.162699596 0.229254593 0.324650089
50 0.058799850 0.0910766'3 0. 149388596 0.712346026 0.30468358q
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25 I0.99295767 0.990012639 0.995778042 0.998295132 0.9 9400677
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30 2.9511105458 0.948383713 0.97210629 02.986660666 0. ,3630 88
31 0.90899098 0.9348217984 0.963479666 0.981176618 0.99069247q32 0.868D92218 0.9195469 0 0.95338I495 0.175277699 0.981571247
33 0.814012381 0.902628726 0.941807841 0.58831S35I 0.Q93494961
34 0.819799541 0.884151496 0.928774626 0.960245071 0.17860283135 0.793385F92 0.864376771 0.-14333?86 o0.95106619 0.q72846584
36 0.76604.119 0.843342407 0.898557613 0.94079100M C.966191464
37 0. 739006794 0.821256325 0.881540468 0.929411169 0.958616560
38 0.7095189317 0.798290937 0.8633904' 0_.91'701728 0.950114605
39 0.680796224 0.774618404 0.844226124 0.q03598897 0.940691325
40 0.652046879 0. 750406744 0.824176644 0.889267731 0.930364457
41 0.623446857 0.725816778 0.803 69749 0.874079811 0.919102506
42 0.59515900. 0.700999827 0.78IR36928 0.858113022 0.907123377
43 0.5t7323001 0.676096104 0.75r.006784 0.841449502 0.894292905
44 0.540057907 0.651233681 0.737733727 0.824173774 0.880723389
45 0.513463135 0.826527953 0.715146324 0.806771117 0.866472157
46 0.487619748 0.602081506 0.69"446051 0.788 26158 0.85160021647 0.462591971 0.577984294 0.669706429 0.769521693 0.83630995
48 0.438428573 0.554314066 0.64702Ž460 0.750637724 0.820149218
49 0.415164885 0.531136967 0.624483350 0.?31550702 0.9038qq999
50 0.392823991 3.52•508268 2.602157445 0.71293246 0.781187479
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04 O 5 'QQjO5Z35 0,99Q975458 0.999903938 0.999998801 0.999999773

Z5 0.9,3799902 0.9994ý3713 0.949984698 0.999996607 0.999999287
26 0.40_615644 02499681794 o.qqQ965841 0.999991645 0.999998096
27 0. -- 16225 0,q99774160 0.999910821 0.999981562 0.999995516
28 0.998898 91 0,999598031 0.133870567 0.999962778 0.9999904462
29 0.996192425 0 9993 993020 0.999981220
30 0.907265250 0,998925119 0."9,624109 0.999877009 0.999965523
'1 0 .96020796 .oQ98359300 0.999 405696 0.99q794451 0.999940233
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37 0.378896693 0.989171Q60 0.995791201 0.99795290Z2 0.99297794
38 0.974029461 0.986293490 0.994039192 0.997266568 0.9q9041625
3 0.963510648 0.982935482 0.992425504 0.q96421303 0.998718887
40 0.962328577 0.979071o87 0.990527500 0.905397380 0.998319307
41 0.954791 23 0.974681012 0.981324459 0.994175450 0.997832319
42 0.947965140 0.9697477Z0 0.985797895 0.992736880 0.997247220
43 0.939796947 0.964261496 0.982931792 0.99106404q 0.9`6553322
44 0.930939713 0.958217306 0.979712774 0.989140610 0.995740096
45 0.921514778 0.5161 5'96 0.97o130Q96 2.986951713 0.994797314
46 0.911947938 0.944460412 0°.7?176180 C.984484169 0.q93719161
47 0.900q68928 0.936762072 0.967845591 0.981726589 0.q92484362
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25 0.00000000 0.00000000 0.000000000 0.000000000 0.000000001
26 0.00000000 0.000000000 0.000000000 0.00000000 0.000000001

27 0.000000000 0.000000000 0.000000000 0.000000000 0.000000000
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25 0.000000010 0.000000075 0.000000415 0.000002202 0.000009347
16 0.000000006 0.000000043 0.000000245 0.0000001329 0.000005775

27 0.0000000003 0.000000025 0.000000147 0.000000812 0.000003706
21 0.000000002 0.000000015 0. OODO0) 0.000000501 0.00002762

20 0.000000001 0.000000009 0.000000054 0.000000034 0.000001450
30 0.000000001 0.000000005 0.000000034 0.000000191 0.000000933
31 0.000000000 0.000000003 0.000000021 0.0000000126 0.000000606

32 0.00000 0000 0.000000002 0.000000013 0:000000051 0.0000003973 0.000000000 0.0000000010 0,00000000 0.00000005? 0.000000262
'4 0.000300000 0.000000001 0.03000001 0.0000000034 0.00000010235 0.000000000 0.000000001 0.000000004 0.000000023 0.0000000315
36 0.000000C0O 0.00000000 0.00000002 0.000000015 0.0000071
17 0.000000000 0.000000000 0.000000002 0.00000000 0.000000005
33 0.000000000 0.000000000 0.000000001 0.000000007 0.000000037
39 0.000000002 0.000000000 0.00000001 a.000000005 0.000000026
40 0.00000000 0.0000000000 0.000000000 0.000000003 0.00000000840 0.000000000 0.000000000 0.000000000 0.000000000 0.000000013
42 0.000000000 0.000000000 0.000000000 0.000000002 0.000000000
43 0.00000000 0.000000000 0.000000000 0.0000000G2 0.000000006
44 0.000000300 0.000000000 0.000000000 0.000000001 0.0000000006
44 0.000000000 0.000000000 0.000000000 . 000000001 0.000000003
46 0O0000000 0.000000000 0.000000000 0.00000000 0 0.0000 00302
47 0.000000000 0.000000000 0.000000000a 0. 00000000( 0 .0 a00000002
414 0).00000070D0 0.000000000 0.00000 000)0 0.0000000000 0.000000201
49 0.00 0000000 0 .000000000 0.000000000 0.020000000 a.00000000 1ýo 0.00 0000000 0 .000000000 2.00000000 0 0.000000000 0.000000001
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25 0.000037930 0.000128443 0.000415066 O.001152096 0.003047316
26 0.0000239Pg 3.0000083187 0.000275452 0.0007b3581 0O002125512
27 U.000015116 0.000054347 0.000184126 0.0005363P3 0.0014898660
28 0.0000098t8 0.0000351807 0,000123059 0.000369524 0.001049552
29 0.000006414 0.0000237860 0.000104038 0.000256186 0.00074311930 0.00000420ý 0.000015427 0.0200057365 0.000178720 0.0005281a129
31 0.000002779 0.000010748 0.000039421 0.000125442 0.00037823012 0.00001852 0.000007307 0.000027268 0.000089576 0.000271P90
30 0.000,01243 0.00005004 0.00001e498l 0.o000O62912 0.00019645
34 0.000044 0.000003450 0.0000132q6 0.000044940 0.0001425818
25 0.0000000573 0.000002396 0.000009369 0.000032222 0.000104011
76 0.000000393 0.000001674 0:000006641 0.000023316 0.00007L231
37 0.000000272 0.000001177 0.000004735 0.000016930 0.00005613
38 0.00000018t 0.000000833 0.00000 394 0.000012357 0.000041518
39 0.000000132 0.000000593 0.0,0002446 0.003009064 0.00003084740 0.000000093 0.000000425 0.000001772 0.030006682 0.000023019
41 0.000000366 0.00000006 0.0000012 1 0.030004949 0.0000172 1
42 0.00000047 0.000000221 0.0200000945 0.000003683 0.000012982
43 0.000000034 0.000000161 0.000000095 0.00000273 0.0000091C0944 0.000000024 0.000000118 0.00000C513 0.00020b7 0.000007441
45 0.000000018 0.000000O07 0.000000381 0.000001558 0.000005667
46 0.000000313 0.000C00064 0.0000002Z4 0.000001110 0.000004332
47 0.000000009 0.000000047 0.000000213 0.0000008q7 0.000003324
4 0.0000000C7 0.000000035 J.O00000160 0.000000685 0.000002560
49 0.000000305 0.000000w26 0.00003012 0.000000525 0.000001970
50 0.000000001 0.000000020 0.000000012 0.000000403 0.000001534
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29 l.o07074659 0.01-b32764 0.030P47172 0.0578q5009 0.09P466763
267 U.0050609@6 0.311471098 0.02323968 0.044785426 0.07e18088627 0.003635185 0.008447268 0.017536759 0.034646387 0.062021792
26 0.3002622115 0.006234762 0.Ot32 q351 OQ.a06q8195 .04l.q1s8920 0.001899586 0.004615761 0.010048110 0.020778671 0.039020641
33 0.001382215 0.003428169 0.007633733 0.016120636 0.030972716
S 0 .00 1•01022 0.002554655 0.005P15111 O.OIZ526692 0.024607539
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43 0.000032741 0.000098636 0.000280576 0.000721168 0.00177859044 0.003025245 0.000076641 0.000222262 0.000577591 0.001448146
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46 0.003191t0 2.00004689 0.0001C)682 0.000373244 0.000966277
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3- 3.030037q5C 0.000103080 0.030280141 0.000731777 0.001705'75
34 o.3313270q0 0.003370548 0.0001'4520 0.03352030 0.001251.57
'5 0.000015349 3.300048524 0.000136q-0 0.000371262 0.000Q.008
'6 9.00300 45 2000000•3 0 0000943 002658,3 0.000664101

07 20000 1 4 05.000000I'403 .0 3333299 00 00020 0001136 0.086178
38 0.00300,904 0.000016262 0.000348,ý. 2.000'17q00 3.000357300

04 0.0030M0 q 0.000011405 0.000734560 3.0300V1973 5 7 .0300Ž6153
y0 0.00(30

0 
4

5 
0.000336 0.3000245 0.000072600 0.000194058

41 0.033001645 . J00oot"W 00001782i 0.000052960 0,00014435,
92 0.030301155 3.130004346 0.330012828 3.000038788 0.03003014J
,3 0.0000005 2.000o02800 0300000345 3.000023007 0.0000802
4, .300000578 0.000002973 3.00200680 00�00 0 .00036010H
45 0.03000401 0.000032144 0.033004081 0.000015264 0.0000ý4505
46 O0.0000009 0.000001307 3.030003658 0.0000115o1 0.0000 '3484

47 0.030000212 0.0000005 0.0300026t7 0.200008617 0.0000257'b
48 0.0000001"' 2.00003573 0.030001006 0.000006445 0.00010573
4q 0.0030001i, 0.000030420 0.1000168 0.0003000837 0.000014898
5) 0.03000981 0.0000 . 08 0 0.037001) 1T 6 .03000 4b 42 0.000011871

97

.~ ~ ~ ~ ~~~~~~~~~ ~~~~~~ A , mill- ... Il....,. i i iiiiii iilliI



PIU U-1 If1NTINUF01

M 31

- -- - ------- -- ----.. . .. . . . . . . . . .. . .. . . . .

73 20 24 25 26N

31 0.007189001 0.014241764 0.027064970 0.047368381 0.079515446
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39 0.873197582 0.919088318 0.95048724? 0.971843596 0.984657408

0.845663141 0.898472,77 0.935995,31 0-.
9

612327y1 0.97878644
'5 0.815957715 0.875468585 3.919318701 0 9715431,ý
36 0.784451960 0.850284891 0.900525794 0.937727777 0.962839116
37 0.751535,99 0.823177207 0.879736451 0.922602403 0.q52608570
18 0.717599953 0.794433089 0.857112753 0.905638945 0.940820433
39 0.683025042 0.764358405 0.832849658 0.886921699 0.927475731
40 0.648167886 0. 733265167 0 807165438 0.866568526 0.912605919
41 3.613355362 0.706461133 0.780292012 0.84472453A 0.896270070
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19 0.000)000000 0.000000000 0.00.0000003 3.000000000 0.0070000007

55 0.0003000300 C.0000000)o 0.30902.0003A00000 0.0006000073
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M 4 39

--- D --- - - - - - - - - - - - - - -

12 13 14 is 18
N

39 0.000000000 0.000000000 0.0OOOO01 0.000000003 0.000000015
40 3.000000000 0.000000000 0.0 00G0000 0.000000002 0.000000009
41 0.000000000 0.000000000 0.00000000 0.000000001 0.000000006
42 0.000000000 0.00000000 0.000000000 0.00000001 0.000000004
43 0.000000000 0.000000000 0.000000000 0.0000000000 0.000000002
44 0.000000000 0.000000000 0.000000000 0.000000000 D.O00000001
45 0.000000000 0.000000000 0.000000000 0.000000000 0.000000001
46 0.000000000 0.000000000 0.000000000 0.000000000 0.000000001
47 0.00000 000000 000000000 0O0000000 0.000000000 0.000000000
48 0.000000000 0.000000000 0.000000000 0.000000000 0.000000000
49 0.000000000 0.000000000 0.030000000 0.000000000 0.00000000050 0.000000000 0.000000000 0.000000000 0.000000000 0.000000000

P(U C UI1 (CONTINUEOD

M = 39

-- D--- - - -- - -
17 18 19 20 21

N

19 0.000000060 0. 000000236 0.000000822 0.000002774 0.000008437
40 0.000000038 0.0000001500 0.000000529 0.000001814 0.0000C 5606
41 0.00000324 0.00000009 00000342 0.00001192 0.000003742
42 0.000000015 0.000000061 0.000000223 0.000000788 0.0000021047 0.000000010 0.000000039 0.000000146 0.003000523 0.000001691
44 U.00000000b 0.00000026 0.0000000096 0.000000349 0.000001145
45 0.000000004 0.000000017 0.000000060.000000234 0.000000778
46 0.000000003 0.000000011 J.000000042 0.000000157 9.00000003
47 0.000000002 0.000000007 0.030000028 0.000000108 0.00000038
48 3.000000001 0.000000025 0.000000019 0.000000072 0.000000251
49 0.000000001 0.000000003 0.000000013 0.000000049 0.000000174
50 0.000000000 0.000000002 0.000000009 0.000000034 0.000000121

P(U ! U1' ICLNIINUIDI

M =•

22 23 24 25 26
N

'9 0.000024859 0.000068660 0.000173063 0.000412470 0.00051134
4 0 0.000045760 0.000020b80 0.000292766 0.000686726
1 0.000011W83 0.000031528 0.000084573 0.000208346 0.000496781

42 0.000007 750 0.000021803 0.000009393 0.000148670 0.000360115
43 0.000005298 0.000015134 0.000041840 0.000106381 0.000261613
44 0.000003636 0.000010354 0.000029568 0.000076376 0.000190483
45 0.000002505 0.000007373 0.000002062 0.000054914 0.000139015
40 0.000001733 0.0000005175 0.000014q08 0.000039646 0.000101695
47 0.000001204 0.000003645 0.000010636 0.000028696 0.000074 75
48 0.000000839 0.000002577 0.000007613 0.000020831 0.000005423
49 0.000000087 0.0000G1828 v.0000054 6 0.000015166 0.000040402
•0 0.0000OC413 0.000001302 0.0000037 0 .0000 74 00000980

P t 0.) C U N1 I N3139 P)737

39

- -- - -- -.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .

27 28 '9 30 31
N

79 0.00202lP4t- 0.004183122 0.00-030727 0.014901449 7.025894605
4J 7.72148973g 0.00312624A 2.00t106924 0.31|577025 , .020798327
Zl 3.0010-A839 0.002338328 0.0046ýspqO 0.108q24790 0.016056426
42 0.000807404 0.001750779 0.001ý3 s43 0.006Q05827 0.01263324l

S 0.00035954 0.00 31241, 0.30;694147 0.005329 0.00q939793
49 0.00044072' 0.000985117 0.00200455 0.00913758? 0.007817772
45 0.00032658 0 .000740519 0.001,68392 0.003205413 0.006151271
96 0.00024249q 0.000557518 0.00119O885 0.002484546 7004841877
47 0.000190450 0.000420432 0.000-17579 0.001927669 0.007813245
48 0.0001 4571 0.000317600 0.000703269 0.0014'70180.003005141
40 3.000100580 0.000240 4P 0.000539850 0.001163813 0.002370142
50 0.000075344 0.000182220 0.00C415057 0.000900819 0.001870971
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8 39

32 33 34 35 36N

39 0.043483654 0.066767912 0.105114034 0.15 150191 0213020512
40 0.034870029 0.0561257813 0.081331039 12863112 0.183268304
41 0.027923468 0.045724031 0.072378520 0.1084404716 0.157137951
42 0.022336492 0.037194595 0.059860783 0.091 93454 0.134329797
43 0.017853011 0.030220383 0.04Q420728 0.076527097 0.114529164
44 0.014261978 0C24531392 0.04014 590 0.064103345 0.09742119745 0.011388847 0.019899907 0.03354u247 0.053614393 0.082701401
46 0.5, 9093556 0.016135400 0.027595003 0.044784409 0.070082773
47 0.007261156 0.013079505 0.022682476 0.037369371 0.059300033
48 0.005799138 0.010601320 0.018634060 0.031155685 0.050111840
49 0.004633048 0.008593134 0.015302298 0.025958029 0.042301459
50 0.303703133 0.006966670 0.012563351 0.021616805 0.335676287

PIU S U.H ICONTINUED)
M = 39

37 38 39 40 41N

3Q 0.284035086 0.366887156 0.454099019 0.54590098, 0.633112844
40 0.248528199 0.326435361 0.410093088 0.501132999 0.589506912
41 0.216657387 0.289252397 0.369489318 0.457971136 0.546452954
42 0.188250227 0.255351206 0.931281261 0.416783893 0.504424091
43 0.163087360 0.224664782 0.295964956 0.377840753 0.463810341
44 0.140919488 0.197066227 0.263555786 0.341321393 0.424919337
45 0.121484078 0.172386341 0.234004871 0.307326691 0. 387980693
46 0. 104516657 0.150428502 0.207214206 0.275891205 0.353125282
47 0.089759278 0.130980794 0.183050077 0.246994810 0.320531254
48 0.076966394 0.113825585 0.161354542 0.220574295 0.290157505
49 0.065908636 0.098746825 0.141954968 0.196533675 0.262028123
50 0.056374969 0.085535375 0.124671711 0.174753295 0.236103237

P8t I U)I IC)NTINUED)
M = ?9

- - - - - - - - - - - - - - - - - - - - ---- ------

42 43 44 45 46
N

39 0.715964114 0.786979488 0.847849809 0.894885966 0.931232088
40 0.675614828 0. 751471801 0.818249368 0.871367888 0.913586763
41 0.634713568 0.714568409 0.786617889 0.845567464 0.893650072
42 0.593774342 0.676742432 0.753328361 0.817730165 0:874530198
43 0.553259649 0.638449467 0.718771295 0.788140147 0.84 385 93
44 0.513572083 0.60011434, 0.683339076 0.75710671' 0.821416961
45 0.475050354 0.562120015 0.647412744 0.7249515950 .79385!426
46 0.437968922 3.524804446 0,611351480 0.691997580 7.164954584
47 0.402540375 0.488454692 3.575484779 a.658558953 0.714980001
48 0. 368919777 0.453307926 0.540107104 0.62493369. 0.70420016549 0.337210291 0.419552666 0.505475145 0.591397603 0.67288195750 0.307469495 0.3813311737 0.471805084 3.558200302 0.641278379

PIU S UI) ICfNTINUFO)

M = 39

- 47 4P 49 50 51N A
39 0.'56516346 0.9741053q5 3.995098551 0."I1469273 0.€9581t978
40 0 0.9438742170 .963582221 O.q'60 1 73 0.'E8646915 0.99389307641 0 92918q39] 0.955366689 0.Oi2818222 0.984407130 0,9913b0475
42 0.912465005 0.943392227 0.964(G7816 0.979130264 3.988145581
43 0.893751950 0.929590526 0.954976184 0.972708813 3.10 76.
44 0.873144769 0.013.92110 0..41776629 0.965051286 0.9710 256J
45 0.850775987 0.8966250a4 0.931011835 0.956285539 0.97313565646 0.8268394.. 0.877562134 0.916684005 0.94576177 0.91W1014
47 0.80l433386 0.8559069q6 0.900823787 0.93,050330 3• 95 3 1 4448 0.774851802 0.834739147 0.88348A200 0. 90 0.94867002848 .78 419294 01. 8808
49 0.747280696 0.8117591I1 0.864757795 0.906475515 0.381800982
50 1.71803839 0.786782796 3.8 47332qO 0.890669655 0.26 00020
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9 39

52 53 54 55 56
N

39 0.997971536 0.999048866 0.q999587530 0.499826937 0.999933340
40 0.996932196 0.998510201 0.999328426 0.999707234 0.999882327
41 0.995513940 0.997750421 0.998948536 0.999525406 0.999801515
42 0.993634305 0.996112055 0.998410124 0.999 59158 0.999678434
43 0.991207492 0.995332374 0.997669801 0:998 81810 0.999497430
44 0.988147053 0.993544925 0.996679173 0.998362380 0.999239453
45 3.984368674 0.991281301 0.995385674 0.997665880 0.998881991
46 0.9797928171 0.988473047 a 993733759 0.996753198 0.918399123
47 0.974347480 0.985053584 0.991666117 0.495584?50 0.991767 3648 0.961969811 0.980960074 0.989125377 0.994115285 0.996931859
49 0.960608428 0.916115121 3.986054953 0.992300773 0.99589314a
50 3.-52224385 0.970528260 0.982401043 0.990096366 0.994591412

P(U U UP1 ICONTINUFO)

= 39

-- -- ol--- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

57 58 59 60 61
N S............... . . . . . . . . . . . . . . . . . . . . . . . . . . . .

39 0. 999975141 0.999991563 0.999997226 0.99999178 0.999999764
40 0.999954240 0.999983720 03999994394 0.999998250 0.999999471
41 0.999919847 0.999970209 0.9999989311 0.999996497 0.999998893
42 0.999865611 0.999947969 0.999,0628 0:9 99993359 0.9999978 5
43 0.999713254 0.9999612816 0.939966429 3:99987997 0.9999959 5
44 O.999662328 0.99985922'2 0.99944040 0.999979208 0.99999267D
45 3.999490046 0.999780113 0.999W10143 0.999965328 0.999987402
46 0.999251167 0.999666696 0.999860131 0.999944127 0.999979I25
47 0.998927978 0.999508322 0.999788489 0.999912700 0.999966525
48 0.998500356 0.999292405 0.999688429 0.999867370 0.999947893
49 0.997945922 0.999004387 0.999551869 0.999803585 0.999921052
50 0.997240278 0.998627719 0.9993693?5 0.999715838 0.9998832 5

P(U 5 UI) ICONTINUED)

M z 39

62 63 64 65 66
N

19 0.999999940 0.999999985 0.9999991 3.999999999 l.000000000
40 0.999999857 0.999999962 0.999999991 0.999999998 1.00000000
41 0.999999683 0.999999913 0.999999918 0.999999995 0.999999999
42 0.999999342 0.999999911 0.99999995' 0999999988 0.99999q99743 0.999998709 0.999999614 0.999999894 0.999999972 0.99999993
44 0.999997586 0.999999252 0.999999784 0.999999942 0.999999985
45 0.999995680 0.999998617 0.999999582 0.999999884 0.999999969
46 0.999992564 0.999997549 0.999999227 0.999991778 0.999999939
47 0.999987641 0.999995815 0.999998628 0.999999594 .9Q.9999983

48 0.999980103 0.999993090 0.999997649 0.999999287 0.9999999785
49 0.999968878 0.999988934 0.999996101 0.999998788 0.999999621
50 0.999952588 0.99-982763 0.999993723 0.999998004 0.999999353

P(U U U) (CONIINUED)

9 = 39

--- -01-- - - - - - - - - - - - - - - - - - - - - - -

67 68 69 70 7jN

00000 1.000000000 I.00000000 1 .00000000 1.000000000
40 1.000300000 1.000000020 1.000000000 1.000000003 1.00000000341 1.000000000 I.000000000 1.000000000 1I000000000 1.00000000)
42 0.999999999 o.000000000 l.9000000 00 1.00000000
40 0,o99909999 1.000000300 1.000000000 I.:0000000 I.370000000
44 0.999999910 Q993999999 1.000000000 1.000000000 1.000000000
41 0.099999993 0.999999998 1.010000030 1.000000000 I.00000000
46 0.999999985 0.999999996 0,999999999 1.000000000 I.000000000
47 0.999999970 0.999949993 0.999999C98 l.00000000 1.00000000
48 0.999999944 0 9999999085 0.999999097 0.999999999 1.002000000
49 0.999999899 0.99999912 0,9999999•, 0,099999999 l.000000000
50 0.999999823 0.999999949 0.909 99998 0.999999907 0.999999999
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Plj I U') (CONTINUWED

72 73 74 75 76
N = == --------------------- ---------------:: :

39 1.000000000 1.000000000 1.000000000 1.000000000 1.000000000

56 1.0006000o0 1.ooo6oooo0 1.ooo6ooooo 1.oo0d00000 l.0006000000

P(U I U°) (CONTINUED)

M - 39

---- -: i i i ~ i ! -----------------------------:
77 78

N

39 1.000000000 1.000000000

50 1.000600000 1.000000000

PlU K U.) ICONTINUIED)
M = 40

12 3 4 5 6

N

40 0.000000000 0.000000000 0.000000000 0.000600000 0.000000000

s5 0.000000000 0.ooOOOOOO0 0.0000030000 0.000000000 0.3000000002

PlU I U-1 ICONTINUFDI

MN 40

N7 8 q 10 11

40 0.000000000 0.000000000 0.030000000 0.000000000 O.000000033

-6 0.000000000 0.00000000 0.00000O000 0.000300000 0.700000000

Plu S, WI (CONTINUJED)

M - 40

12 13 14 is 16
N

40 0. 000000000 0.000000000 0.000000000 0.000000001 0.000000006
41 0.000000 000 0.000000000 0.000C00000 0.0000000010 0.*000000003
42 D. 00 0000000 0.0000002000 0.0000020000 3.000000000 0.000000002
43 0.8000000000 0.000000000 3.000000000 0.000000000 0.,000000001
44 2.00 0 000000 0.000000000 0.000003000 0.000000000 O.00C0O00001
45 0.00000000 0 0. 000000000 0.000003000 3.000000000 0.00000000l146 000000 0000000000 a .000000030 0.000000000 0.000?00000

40 000000 0.20000 00000000000 .00000 0.0003
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1-' • U'I 1C060157U0D1

M = 40

-u~r-
17 18 19 20 21

N

40 0.000000023 0.000000094 0.000000336 0.000001172 0.000003678
4L 3.000000014 0.000000059 0.000000215 0.000000761 0.000002425
42 0.0000000309 0.000000037 0.000000138 0.000000496 0.00000160643 0.000000006 0.0000000Z4 0.000000089 0.000000325 0.000004069
44 0.000000004 0.000000015 0.000000058 0.000000214 0.000
45 0.000000002 0.000000010 0.000000038 0.000000142 0.000000480
46 0.000000001 0.00000000b 0.001000025 0.000000095 0.000000324
•7 0.000000001 0.000000004 0.003000016 0.000000063 0.0000002 0
48 0.000000001 0.000000003 O.OON000014 0.000000042 0.000000150
49 0.000000000 0.000000002 0.00000000 0.000000029 0.000000102
50 0.00000000 0.000000001 0.000000005 0.000000019 0.000000070

Plu 5. U.) |CON3INUED)

' = 40

22 23 24 25 26
N

43 0.000011197 0.000031020 0.000083Ž80 0.000205220 0.00048974.
41 0.000007499 0.000021108 0.0000?7595 0.000144250 0.000349991
42 0.000005044 0.000014419 0.000079960 0.000101682 0.00025066
43 0.000003407 0.00000988) 0.000027815 0.000071885 0.0001799.5
94 0.00000i310 0.000006807 0.00001-425 0.000050970 0.000129484
45 0.000001573 0.000004704 0.000013610 0.000036249 0.000093402
46 0.000001076 0.000003263 0.000009568 0.000025858 0.000067544
47 0.000000739 0.000002272 0.000006749 0.000018501 0.000048970
48 0.000000509 0.000031588 0.000004778 0.000013278 0.000035595
49 0.000000352 0. 00000111- 0.000003391 0.000009558 0.00002594
50 0.000000245 0.000000784 0.000002416 0.000006902 0.000018954

PlOI U wI IfONTINUEO)

M4 40

. . ..------------------------------------------
27 28 29 30 31

N

40 0.0)1080687 0.002308024 0.004587364 0.008820425 0.015875526
41 0.000785216 0.001705579 0.003447694 0.006744094 0.012347975
4 2 0.000571561 0.001261833 0.002593071 0.005156939 0.009600975
43 0.00041684 0.000934764 0.00195210 0.003944007 0.007464419
44 0.000304629 0.0006q3479 0.001471180 0.003018645 0.005804083
45 3.000223096 0.000515287 0.001110105 0.032311666 0.004514529
46 0.000163745 0.000383525 0.000838784 0.001T71730 0.003513228
47 0.0000120454 0.000285960 0.000634702 0.001359210 0.00273,773
48 0.0000888140.00213606 0.000481019 0.001043859 0.002132017
49 0.000065638 0.000159863 0.000365140 0.000802616 0.001662984
50 0.000048625 0.000119876 0.000277645 0.0 0617904 0.00129S421

P(U S U.) (CONTINUE1I

M = 40

32 33 34 35 36

40 0.027634028 0.045271781 0.071728411 0. 107522675 0.153950208
41 0.02L870910 0.036452905 0.058772284 0.089825543 0.13'256329
42 0.017292576 0.029310703 0.048058982 0.074527139 0.111829077
93 0.013663005 0.02754232 0.099232174 0.06.844481 0.094310649
-4 0.010790361 0.018893063 0.0319804 0..3.230541 0.0T9355995
45 0.008519734 0.015T13354 0.028040505 0.045376231 0.066841325
4b 0.006726706 0.012149451 0.0211873S8 '.035010041 0.055869157
47 a.005311798 0.009739342 0.017225915 .o028896162 0.04 770630
48 0.0041-5765 0.007807323 0.013998565 0.023831715 3.0391063&4
49 0.003'15668 0.006259512 0.011372505 0.019643522 0.03266484S
50 3.002621649 0.0C5019999 0.009237787 0,016684733 0.027261900
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37 38 39 40 41
N

40 0.215139415 0.287481780 0.367439130 0.455813043 0.544186957
41 0.185544812 0.252122521 0.327413455 0.412665168 0.500000000
42 0.159492664 0.220281008 0.290667510 0.3719q9282 0.457397643
43 0.136691036 0.191809359 0.257073952 0.334017473 0.416731757
44. 0.116856599 0.166510178 0.2266"7142 0.298628025 0.338259997
45 0.01 9 0668822 0.144174834 0.199177006 0.266460559 0.342154555
46 0.084840152 0124498224 0.174592631 0.236881072 0.308 12779
41 0.0172092,114 0.9

0729
0
267 

0.152676329 0.210006 08 0.211368559
48 0.0611695971 0 92284499 0.1733225159 0.0185715395' 0.248703678
49 0.0518351270.079244209 0.116030082 0.1.3631060.222458560
50 0.047ý77652 0.067946559 0.100882958 0.144286998 0.198542048

P8U U1' (CONTINUED)

M = 40
-- ------:- ---::= --- = : - ---- ----- •: = : ---- -- -- --- --- •--- -- t- ------------------

42 43 44 45 46

40 0.632560870 0.712518220 0.784860585 0.844049792 0.89247732541 0.589464949 0.672539540 0.749629524 3.814455188 0.86892786i
4Z 0.546862593 0.632067306 0713011784 80782918379 0,843125015
43 0.505216806 0.591S5067 0.675465249 0.749804729 3.815306648
44 1.464913357 3,551566117 0.637433208 0.71549.200 0.78574909Ž
45 0.426258996 0.512365923 0.599331059 0.680366753 0.754754237
46 3.389487752 0.474318676 0.561516617 0.644790107 07.722637 25
47 0.354763736 0.4376F7141 0.5247837190.6091100400.693716413
48 0,322190008 0,.026751j7 0.1488159135 0.573643233 0.656301411
40 0.291816445 0.369431221 0.453101050 0.538672466 0.622688038
3 0.263648109 3.338055035 0.419400702 0.504443999 0.58l150958

PAU U -L') A C )NTINLIEOA
± 40

-- -- T---. . . . . . . . . . . . . . . . . . . .. . . . .. . . .

47 48 49 50 51
N

43 0.922715P9 0.Q54728Ž19 0.972365972 0.984124474 0:O•1,79 71
41 0.910174457 0.9418841690 .963547095 0.978426681 0.987652025
42 0.890'43253 0.927004583 7.953043858 0.971424523 0.98318814
43 0.867992974 0.910092506 0.94C390081 0.96300179 0.977673949
44 0.843785743 0.891197835 0.926756904 0.953096955 0.971008A,0
45 0.817821978 0.870413543 0.910952873 0.941631286 0.963106175
46 0.7913361093 01407870330 0.893422352 0.926585316 0.953901651

7 0.82370238 0.87442553 0.9 96 638 3.943353762
48 031771921 0.179811977 0 0.85519552 0.897741a0.931438036
49 0.701224334 0.771422600 0.031383619 a.880132415 3.916156476
•0 0.670175100 0.143613285 0.807484197 0.861066219 0.901511837

PILL K U' I (1NIN E1 )

N 40

-- -- 01---. . . . . . . . . .. . . . . .. . . . .. . . . .. . . . .

52 53 54 65 56

40 3.495412636 0.997641976 0.9989199l3 0.999510254 0.947787
41 0.99365786 0.996552306 0.998127291 0.9q92147P4 0,999(57821
42 0.990681630 3.995013986 3.097496965 0.998181.72 0.94452IA7
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46 0.999804082 0.999 1625 0.99996665S 0.999987130 0.999995399
47 0.999691661 0.99,•1•415 0.999944003 0.999977680 0.9"99997
48 0.999529418 0,999786.41 0.999909186 0,999962712 0,99998565
49 0.9930 S550 0.999675J91 0.99985o300 0.9999397 3 0.999976032
s0 0.998989333 0.999518 6 1 0.999782108 0.999905646 0 99996123d

PlO W OlU (CONTINUEOI

N = 44

67 68 69 70 71

44 0.999999605 0.999999885 0.999994967 0.9q9qg9qq2 0.999999999
45 0. 9V999995 0.9999q9751 0.999999926 0.999999980 0.999999995
46 0.999998406 0.999999492 0:999999843 0.99999956 0.999999988
47 0.999997028 0.999999012 0.999999683 0.999999906 0.999999973
48 0.999994689 0.999998165 0.999999391 3.999999812 0.999999945
49 0.999990866 0.999996726 0.99qqqq9 BO 0999999641 0.9999989150 0.999984822 0.999994369 0,999998019 0.999999340 0,999999793

= 
P I U I U °) I C L N T I N U E DO

S7? 73 74 75 16

N =6

44 1.0000 .00000100000 1.0003000.00 1.000000000
45 0. 99,90999991",. :0801.0803000 1:00 l08000000 000 1.0020000000 1.000000300
46 0 .999999997 0.99999999 1.0000000 1 .000000"00 1.000000000
47 0.999999993 0.9999999 1.0000 .0000000000 .OcOCooooO

48 0999950 9999996 0.99999q9999 1.000030000 1.0000000003
49 0.999Q99969 0.999999992 0.99999999 8 1.000000000 1.000000000

50 0 .99999q938 0.999999983 0.999q999996 0.999999Q999 1.000000000

P1l 2 U.) (CCNTINUEO)

M - 44

-- j 7' 0879 s0 al

44 1.000000000 1.000000000 1.000000000 1.000000300 1.3000c00000

50 1.000000000 1.0006000000 t.000600000 1.000000000 1.000000023

L")i~ ' ((47 I SUED

M4 - 44

82 8 4 8S 96
N

44 1.0000000c0 l.000000000 1 .000000000 I.000noo0oo 1 .000000003

50 I.o00000000 1.000311>370 1.0000060 olo0~o101.i0~03
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Ptu 1 (I CONTINUED)

N=44

87 88
N

44 1.000000000 1.000000000

5o 1.0o0600000 1.000600000

Pl fU-1 (CONTINUED)

m 45

2 A4 6N

45 0.000000000 0.000000000 0.000000000 0.00000006C 0.000?000000

50 0.000000000 0.0006000000 0.000000000 0.000000000 G.0.C00OOO

M 45

1 7 8 '110 I

451 0.000000000 0.000000000 0.000000000 (1.0003000000 0.01)0000000

s5i 0.00o60oooo o.o0o6ooooo o.ooo6ooooo 0.0oo6ooooo o.LO60c0oooo

P(u _ U. ICMAT NUED1

N = 45

UT -- 12 13 14 ;5 18
N

45 L0.000c00000 0.002000020)C 0.000000o00? cl.c39000L 0.00Coo0000

56 0.0006000032 .COOoOc 0.000000000) 0.003000o00 0.OOCC300co

Pt U u. I ICONTIN0601

M 4,

1718 1 021

45 0. 000000000 0:0000030-l 0.,0(00 10O03 3 .0230Co1' 20 000L0004'46 0.000000000 0.0020000 00 0.00c002 .0000 00 90.30Co ý 00on0)o2
47 0 .000000000 0 .000000 000 0 .030 00 000 1 0.00000200 5 0090000Iý
48 c .02000000o0 0.00000020 01 0 .000 000c~, 0 .00020020' 00.000. Oý
4 9 0 .00000000 0 0.000000000 0.0000208 o3) J.0330000 .0000, 00 OL 3 A
501 2.000000000 0.000000000 0.000000C07 0.00,1000001 J.O00CC'133ý
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to • U.) (CONINUED)

M1 45
- - - - - - - - - - - - - - - - - - - - - - -------0"1

22 23 24 25 26
N

45 0.000000165 0.000000532 0.000001665 0.000004781 0.000013349
46 0.000000107 0.000000349 0.000001107 0.000003223 0.00000912Q
47 0.000000069 0.000000230 0. 00000738 0.000002181 (.000006263
48 0.000000045 0.000000152 0. 00000495 0.000001481 0.00000430
49 0.000000030 0.000000101 0.000000333 0.000001009 0.0000029 6
50 0.000000020 0.000000067 0.000000225 0.000000690 0.000002061

PIU s U.) (CONTINUFOI

M - 45

U.
27 28 29 30 31

N

45 0.000034441 0.00086358 0.000201318 0.000455872 0.000964979
46 ).C-D- 2:2 •.000060800 0.000143830 0.C3b 330625 0.006710425
47 0.000016626 0.000042937 0.000102978 0.000240150 0.000523638
48 0.0000011601 0.000030352 0.000073881 0.000174715 0.000386467
49 0.000008119 0.000021524 0.0000053121 0.000127327 0.000285632
50 0.000005699 0.000015301 0.000038280 0.000092958 0.000211427

P(U S UIl (CCNTINJED)

M = 45

32 33 34 35 ?6

45 0.001983195 0.003828711 0.007173708 0.012683116 0.021757434
46 0°0014o2479 0.002905953 0.005529729 0.009928412 0.017?0040,
47 0.001108905 0.002206279 0.004261571 0.007767655 0.013741512
48 0.000830136 0.001675882 0.003284184 0.006075063 0.010905536
4q9 0.0000622032 0.001273806 0.002531362 0.004750578 0.008649436
50 - 0.00U466590 0.000968944 0.001951723 0.003714944 0.006857116

P(U 0 U') (CONTINJEDI

M = 45

I -------------------- ----. --N _

45 0.035368912 0.055786128 0.083725476 0.121958269 O.169749260
46 0 0.028563173 0.04576444 0.064755802 0.103205456 0.145853765"47 0.023034178 0.037470994 0.057q86480 0,087100067 0.12494773148 0.'0153785 0.030629q9 9 el818655 0.07 3•18 0.1057
45 0014Q30930 0.025002981 0.03984600' 0.06,1608329 0.090987469
50 0.002006787 0.020385-12 0.032954600 0.05 662565 0.077386015

PIU S') (U1 ONTNUEDI

M - 45"---
42 4 44 45 46

45 0,24899 .977640841 0.375706951 0.457359699 0 542640301
46 0:200209452 0.23 2421 0.337S77737, 0416573325 0.500916777
47 0.174076910 0.232564028 0.302080145 0.o779154lC 0.460502206
48 0.150891694 0.20449021 0. Z I3489?U :.34157799 C.''7172::
4q 0.130431684 0.170267380 0.23372151 0.307674523 0:,79331i
50 1 .112463448 0.150727828 0.21i056130 0.2T62 5754 0.34qqlb82
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PfU U U1 ICONTINUED)

M = 45

47 48 49 50 51
N

45 0.62421304q 0.702239157 0.770512001 0.830250740 0.878041731
46 0:583426675 0.664 03020 0.736375579 0.801084731 0.85414 J15
47 0.543088502 0.625518681 0.701079678 0.770200818 0.828262 75
48 0.503590709 0.586907233 0.665016475 0.737918434 0.8006 4 19
49 0.465265107 0.548652540 0.628565496 0.704569666 0.7714 3 35
50 0.428382204 0.511094435 0.592083494 0.670487796 0.741051667

P(U 4 U.) (CONTINUEDI

5-1 53 54 55 56

N =4

45 0.916274524 0.944213872 0.964631088 0.978242566 0.987316884
46 0.897630785 0.930244198 0.954688176 0.971436827 0.982904372
47 0.876923857 0.914355612 0.043077286 0.96'288834 0.q7 472377
4P 0.854269961 0.896575528 0.929753253 0.953714943 0.970018208
49 0.829824538 0.876970509 0:914704556 0.942655702 0.963153208
50 0.803775109 0.855642570 0.897953057 0.930077686 O.054105864

PlU • U.) (CONTINUED)

M = 45

57 58 59 60 61

45 0.992826292 0.9q6171289 0.998016805 O.qqq035021 0.999544128
46 0.990071588 0.994547441 0.997094047 0.998541648 0.q99289575
47 0.986590369 0.992433844 0.995859329 0.997860424 0.9q8927674
48/ 0.982284651 0.989745250 0.9q4247336 0.996944152 0.998427401
4q 0.977062J31 0.r86395917 0.992189239 0.995740702 0.997753197
50 0.970839773 0.q82302195 0.989614430 0.994193946 0.996865331

P(U S U.) ICONTINUEOI

' = 45

62 63 64 65 66

45 0.999g78682 0.:9913642 0.919965559 0.99986651 0 999995219
46 0.999675601 0.999856162 0.999940518 Oq99q7 61 0 0.:999q]O98
47 0.999494651 0.999768995 0.999901152 0.999q58970 0.9q0984137

48 0993450.99964068 0.:9999984013135 0.99993 2126 0:99 9 7 282649 0.998977926 0.9994580 0.999753188 0.999891427 0.99995 074
08 0 ,: q- 8 9 7 7 ('2 0 q9 q 4 S 0C b 0 9 13 5 0 9 q9 89 142 7 0 0 09 9 7 85 0

50 m 0 0948391837 20.99204332 O.gq9626861 0.999831523 Oqq99929O7

PIU 1 U.) (CONTINUEOI

4 - 45

67 66 69 70 71

45 0.9999g8335 0.999999468 0.999999835 0.999999953 0.99099998
46 0.9909777 0.9982 .99951 0.999999997 0.99972
47 0 999"9405l 0.9999979234 0.999999304 a.999998 0.99993

48 0999475 0.999996203 0.999998676 0.99999957z 0.99g9999867
49 0.999982076 0.9999932q7 0. 999997?588 0.999999189 3Q9 q90997 39
50 0.999970503 0.9999g8591 0.995999577 2 0.9999q98526 0 .9Q9Q995130
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rw j U.) (CONTINUED)

N 40

72 73 74 75 76
N - ---------- - -- - -00 0 0

45 0.999999997 0.999999999 1.000000000 1.000000000 1.000000000
46 0.999999992 0.99999999e 1.000000000 1.000000000 1.000000000
47 0.999999982 0.999999995 0.9'9999999 1.000000000 1.000000000
48 0.99999962 0.999999989 0.999999997 0.999999999 1.000000000
49 0.99999999999 .999999977 0.999999994 0.999999998 1.00000000050 0.999999847 0.999999955 0.999999987 0.99999999? 0.999999999

PlU S U.) ICONTINUED0

M = 45

- r 77 78 79 80 81
N

45 1.00000000 1.000000000 1.000000000 1.000?00000 1.00T00000

50 1.0OO0000 000000000 1 .000000000 1O000 .OOO00000 1.O0000

PfU -, U.) (CONTINUED)

M - 45

/T--U
1

82 83 84 a5 86
N

45 1.000000000 1.00000000 1.000000000 1.000000000 1.000000000

50 1.000000000 i.O00000000 1.000600000 1.000600000 i.O00060000

P(U g U.) (CONTINUED)

M - 45

45 1.000000000 1.000000000 1.000000000 m.000000000

561.0000600000 1.0o0600000 1.0000600000 1.0005o0000

Ptu K U.) (CONTINU~ED)

M - 46

-------- -------

N2 .. . .. . 3 .. . . . . 4

4o 0.000?000000 0.000?000000 0.000000000 0.000000000 0.000?000000

s6 .ooo6oooo0 0.000000o00 o.OOo600ooo 0.030600000 0.0006o000o
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PtU U.) ICONTINUEDi

N = 46

DT-- I 9 10 11

46 0.000000000 0.000000000 0.000000000 0.000000000 0.000000000

56 o.oo0o0booooo 0.00o600000 o.00o0o600o o.00oo6oOO 0.o0oo000ooo

PlU • WuI ICONTINUED)

M4 = 466

12 13 14 is 16

46 I 0.00000000 0.00000000 0.000000000 0.030000000 0.000000000

5• 0.000000000 0.000000000 0.000.00000 o.c00500000 0.0000ooo0o

P(U i U-1 ICONTINUEOI

M 46

-17 18 19 20 21
N

46 0.000000000 0.000000000 0.000000001 0.000000005 0.000000019
47 0.000000o000 0.000o0000c 0.000000001 0.000000003 0.00,°°°012
48 0.000000000 0.000003000 0.000000000 0.000000002 O.O00000008
4q 0,000000000 0.000000000 0.000000000 0.000000021 0.000000005
50 0.000000000 0.000000000 0.000000000 O.000000001 0.000000001

P(U ! U-1 (CONTINUEODI

N - 46

Sj°r 22 23 24 25 26

46 0.000000068 0.000000226 0.000000728 0.000002149 0.000006176
471 0.000000044 0.000000147 0.000000480 0.000001438 0.0000041q2
48 0.000000028 0.000000096 0.000000318 0.000000966 0.000002854
49 0.000000018 0.000000063 0.000000212 0.000000652 0.000001950
50 0.000000012 0.000000042 0.00000L02 0.000000441 0.000001337

PIU C U-1 ICONTINUEDI
'4= 46

I 27 28 29 30 31
N

46 0,000016398 0.000042348 0.000101660 0.000237231 a.000517412
47 D 0.000011287 0.000029567 0.000072004 0.0001704q3 0.000377222

8[ 000000?7 q2 0:000020696 0.000051112 0.00012274 0 00027554949 0.0000053M6 0.000014524 0.000036365 0.000089523 0.000201533
48 0.00000779 0.000020696 0.000025931 0.000063965 0.000147656
50 0.00 48 0.000010219 0.000253 0.0096 000166
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P(U I U.) (CONTINUED)

N * 46

• 32 33 34 35 36
N

46 0.001096452 0.002182153 0.004217841 0.007690486 0.013614409
47 0.000811552 0.001639302 0.003216778 0.005954163 0.010702966
48 0.000601222 0.001232212 0.002453484 0.004608669 0.008401712
49 0.000.445865 0.000926894 0.001871773 0.003566996 0.006601010
50 0.000331035 0.000697833 0.001 '28563 0.002761070 0.005180823

Piu i U.) (CONTINUED)

N = 46

3• 38 39 40 41
N

46 0.0212200 0.0371638,32 0.051533813 0.086480129 0.124111490
47 0.0182210 0.3023226 0.04734823 0.072272365 0.41053296059
48 0.014528391 0.024317760 0.038789267 0.060255657 0.089095757
49 0.0115173580 0.019701902 00318694384' 0.050132447 0.075209780
50 0.009213745 0.015905400 0.18,26118998 0.041634016 0.063355042

PiU K U.) (CONTINUED)

N = 46

- ---U -- ---- - - - - - - - - - - - - - - - - - - - - - - - - - - - -

u - --6

N42 43 44 45 46

46 0.1479300316808 :0.231269845 0.300601079 0.376235152 0.458745051
4 0.40677 O.02501Z7 0.266621319 0.33418116 0.4183403 38

48 0.1279876483 0.7145226 .235625842? 0:.30325233 03976

095 791620 0.343851533
0 .93609328 0. 132507696 0:182245 5467 0.241026470 0.310083872

Pit) s U-1 (CONTINUED)

M 46

47 48 49 50 sI

46 0.54125149,49, 0.6237,64848 0.962 0.67315 0.269q683 92
41 0.00000301 0.55843ý3597102 0 .661581084 0.134843921 0.:797849273
48 040389 0 .5433599 0.63581 069805556 0.767079218
50 0 .42662 0.0 58 0.585134541 0.62996211 ':.734971234

50 0.8146266 0.466213651 05417281036 0.621754 3 0.701849,16

M 46

N 52 53 S4 55 56

46 0.7881 013 131 0.4'618 .962836168 0.977763

41 082004571 0.89410039 41 092 650723 3.952611709019648 0:98615165727f4 00:815387-980 0:91i'28446 C'.940812'415' 0.9618599C467
49 0.79653 0. 511241771 O89441S26 0.927282571 0.9520%5343
s0 0.769473227 0.826693289 0 ,87471 0.25 0.912056553 0.940840307
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PIU I U-1 (CONTINUED)

4 46

- --. -. . . . ....- - . .- - --- .- --- -- ----- -. --.-. . . ... . .. . ....... ... . . ...-

57 58 59 60 61

46 0.9e6385591 0.992309514 0.995782159 0.997817847 0.998903548
47 0.981778095 0.989428945 0.994045837 0.996829618 0.998360698
48 0.976140627 0.985804858 0.991803346 0.995515055 0.997618356
49 0.96q 3 75666 0.981338966 0.98"970727 0.993807258 0.995628567
50 0.961400132 0.975938865 O.98!464242 0.991635857 0.995338826

PIU s U-1 (CONTINUED)

M - 46

62 63 64 65 66

46 0.999482588 0.999762769 0.999898340 0.999957652 0.9q9983602
47 0.999S202018 0.9996226T8 0999832790 0.999927998 0 99997flS5
48 0.98806102 0. 9991913 0.999734300 0999882034 0.999995 977
49 0.998262240 0.999131775 0.999590767 0.999813091 0.99991977
50 0.997533177 0.998736532 0.999387302 0.999712687 0.99987283h

P(U s U-1 (CONTINUED)
M = 46

- - - --.... . ....... ............. ........ ..... .......... . .. ..... .... . ..

67 68 69 70 71
N

46 0.999993824 0.9999q7851 0.999999272 0.999999774 0. 99999932
47 0.099986713 0.999995914 0.999998562 0.999999534 0.,999999853
48 0.990980226 0.999992571 0.999997291 0.,999999085 0.99q999700
49 0.999966646 0.999987022 0.999995112 0.999998285 0.999999418
50 0.999945633 0.999978134 0.99999157 0.9999996915 0.999998920

PfU ý UW) ICONTINUEDI

M = 46

72 73 74 75 76

46 0.999999981 0.999999995 0.999999999 1.000000000 1.O00000()0
47 I0.99999958 0.999999988 0.999999997 0.99999999 1,000003JO0
4 I 0.999999910 0.99999974 0.999999993 0.999999998 1.000000000
4 I0.999999817 0.999999944 0.99999984 0.999999996 0.9999999
50 0.99999647 0.999999889 0.999999968 0.999 90991 9999998

PfU I Ull (CON
T

INUEOD

M = 46

77 78 79 80 81

NJ

46 1 00000000 1000000000 .0800003000 1.000000000 1.000000000
47 1O030100 000 .000000000 1.00000000 1.000 00000 1.000000000
48 F1.00 0000000 I000000000 1:.000000000 1.0300030000 1.000000000
450 ..099099000 1.0000 00 000 .000000000 1.0000000 (1.000000000
50 O .000000000 1.000000030 1.000000000 1.000 000000 1.00D0000000
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PlU S U. ICONTINUEDI

1 * 46

82 83 84 as 06

54 1.000000000 1-3,000000 1.000600000 1.000000000 1.000600000

P(U e U.) ICONTINUEDI

M1- 46

I 87 88 89 90 91

46 1.00000000 0 .000000000 1.000000000 1.000000000 1.00000000

5 1.00000000 1.0000 00000 1.000800000 1.000600000

PIU U.)' (CONTINUED)

m - 46

92

-- --

I 2 3 4 5 6

46 1 O.000000 0.J 0o0uuu..uC00 0.000000000 0.flO000 00 00 0000000
48 / O.O0000aO0.0 OO0000001,.q 0.000000000 0.000000000 0.000000000
49o OO00Oooo00 .O0000000OO 0.000000000 0.000000000 0.0000000005 6 , 0.000000000 0.000000000 0,0o0o00o00 0,0O0000000

P(U I1 U.) (CONTINUEOI

m4 - 47

N I: _ _

•7 1 0.O000000000 0.000000000 0.000000000 0.000000000 0.00000000048/ 0000000O7,o 0.0000oo000 0.000000000 0.000000000 0.000000000
50 0.000000100 0.000. 1 :00000 0.000000000

"4 9 0 .00000M000 0.0000000O 0.L 0000000000 0.000000000 0.0000000 00

50 . 0. 0 0000000O O.00,,000000 0 .1000000000 0.000000000 0.000000000
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P(u U") tcoNOIUEIO

N*47

12 1a 1,4 is 16N

47 0.000000000 0 000000000 C 000000000 0.000000000 0.000000000
491 0 00o0o00oo O 3o0o00080 0.000000000 0.o0o0o00000 0oo000000so 0.000000000 o0. 0000000 0.008o0000 0.0000000080 0.0000000

P(U & U-1 (CONTINUEOl

N - 47

17 18 19 20 21N

47] 0.000000000 0.000000000 0.000000000 0.000000002 0.000000007
.8s 0.0000000000 0.000000000000 0.000000,0000 0.0000000' 000,00000005
.91 0.000000000 0.000000000 0.0 0000000 0.000000001 0.000000003

50 0.000000000 0.000000000 0.080000000 0.000000000 0.000000002

P(U ! U') [CONTINUEO)

M - 47

UT
22 23 24 25 2bN

47 0.000000028 . 000000095 0.000000314 0.000000012 0.000002815
4'a 0.000000038 0.0000000061 0 .000000206 0.000000633 0.000001897
49 0.00000001 0.000000040 0.000000136 0.000000422 0.000001283
50 0.000000000 0.000000026 0.000000090 0.000000283 0.00000870

PfO K U.) ICONTINUEOI

N - 47

27 28 29 30 31

47 0.000007686 0.000020427 0.000050459 0.000121249 0.000277266
48 0.000005251 ,.000014150 0.00003'443 0.000086385 0.0001967 7
49 0 0.00003598 0.000009827 0.000024955 0.000061063 0.000142420
50 0.000002473 0.000006844 0.000017614 0.000044104 0.000103265

Pl; -j U.) (CONTINUED)

M 47

I 32 33 34 35 36

471 0.000594437 0.401218642 0.002428040 0.004562273 0.000;28565
48 I 0.000435842 .(00906539 3.001832992 0.003495(57 0.00a-"76474'o 0.000319922 0.000674926 0.001184242 0.002677699 0.00033901
50 0.000235127 0.000502971 0.001045871 0.0020 1832 0.003911593
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8WU g U.) (CONTINUED)

M . 47

37 38 39 40 41

47 0.014396480 0.0?''72565 0.038579428 0.049810594 0.088472668
48 / 0.011362522 0.0' '67912 0.031375997 0.049382579 0.0741416314 9 0 0.008960905 O _ ,98640 0.02 477280 0.0406 89746 0.06M98IS8

50 0.007062853 0.0. A89575 0.020660010 0.033467750 0.051?18778

PfU - U.I ICONTINUEDI

H - 47

~ - - --- -- -- --- -- --.-.--.. ..- --.. .---.- - --.. . - - --- -- ---. -.. . . .

N 42 43 44 45 46

D0.02716468 0.175047307 0.23436023 0.301787097 0.378379227
0.108174073 0.151119773 0.205Ž93864 0.268086560 0.340e41021

49 0.091765574 0.130052071 0.:179210042 0.237305827 0.305862915
50 0.077654451 0.111617832 0.155961363 0.209375161 0.273508367

PIU I U-1 ICONTINUED)

M - 47

47 48 49 50 51

47 0.458301,49 0.541698551 0.621820773 0.698212903 0.765613977
48 0.418340338 0.500859575 0.581659662 0.660740598 0.731913440
49 0.303981489 0.46flO5341 0542119194 0.622847649 0.69711758Ž8
s0 0.446125 73 0.4231 2720 0.503369536 0.584930243 0.661570

P(U I U.) (CONTINUED)

M - 47

52 53 54 55 56

47 0.824926921 0.872833532 0.911527332 0.:40189406 0.961420572
48 0.795937365 0.e48880227 0.892636224 0.925858369 0.901067585
49 0.7 5317227 0.823024411 0.871752680 0.909652444 0.939063196
50 0.733370730 0.795482346 0.84E99389? 0.891604937 0.925310796

P(U 9 U.) ((d1I4NUEOl

4 - 47

57 58 59 60 61

47 0.975827435 0.985603520 0.991671435 0.995437727 0.497571Q63
48 0.968624003 0.980842756 0.988637478 0.993606340 0.996504843
49 0.96007087? 0.975038149 0.9 8464551 0.9912526bg 0.945096099
50 0.950092229 0.968094944 0.4O00021| 0.988291807 0.993201621

157



P(U I UI (CONTINUED)

M = 47

62 63 64 65 66
N

47 0.9987813S8 0.999405563 0.999727734 0.999878751 0.999949541
48 m 0.998194257 0.999093461 0.999571630 0:999803243 0.9915314
49 0.9973996478 0.998"57483 0.999346609 0.999691172 0.999 862780
50 0.996338443 0.998064069 0.999031055 0.999529658 0.999784625

PWU S U-1 iCONTINUED)

M - 47

67 68 69 70 71N

47 90.99979573 0.999992314 0.999997k85 0.999999048 0.999999686
48 0.O~q999964557 0.99996168 0.999994749 00o.9999152 0.999999367
49 0.999940784 0.999976083 0.999990618 0.999996572 0.9999a878
30 0.999904382 0.999060105 0.999983869 0.9999q3896 0.999997763

PfU < U.) ICONTINUEDI

-------- - 4--- 1I 72 73 74 75 76

47? 0.999999905 0.9"0999972 o.9Q99993 0°109999999 1°00000003
48 0.9999800 0.9q999q939 0.W99999983 08.999999995 a.99qqqqqqq
49 3.99t900 0.;9'9992 0.q909999963 0.999g9g98q 0.99999999g
,0 0.999999236 0.999999748 O.gq9999923 0.g99999977 0.99999994

P(U i U-I (CONTINUED)

N - 47

S77 78 79 80 81

47 1.000000000 1.000000000 1.000000000 1.000000000 1.000000000
47 1.000000000 1.0000•000 1.000000000 1.000000000 1.000000000

49 0.999999 99 1. 000000000 1.000000000 1.000000000 1.000000000
O qg0.9 99998 D.o0000000 1.000000000 1.000000000 1.00000000a

PIU ! UWI (C(ONTINIMF01

4 - 47

82 83 84 ss 86

47 1.0800008000 1.00000000000 1.0000000000 l.0000000000 1000000000
48 1. 0000 00 1.00000000 1.000000000 1.000000000 1.000000000
49 1.000000000 1.000000000 1.000000000 1.00000000o 1.000000000
50 1.000000000 1.000000000 1.000000000 1.000000000 1.000000003
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PIU j UI) (CONTINUEDI

N - 47

87 88 89 90 ql

47 1.00000000 1.000000000 1.000000 1 OO0O00000 1.000000000
48 1.00000000 1.000000000 1.000000000 1.000000000 1.000000000
49 1.000000000 1.000000000 1.080000000 1.000000000 1.00000000"
50 1•000000000 1.000000000 1.0 0000000 1.000000000 1.000000000

P(U . U.) (CONTINUEOD

N - 47

92 93 04
1 - -- -- -- -- - - - - - - - - - --00

47 1.000000000 1.000000000 1.000000000
489 1.000000000 1.000000000 1.000000000
4 9 1000000000 10000 000 100000000050 1.000000000 1 00 0 000000000

PIU & U.) (CONTINUEO)

N9 48
. --__.._ - -.. . . . .. . . ... . . . . . . .. . .. .. . . .. . . .. . . .. . . . .. . . .. . . . .. .. . .. . .. .. . .

-1 - 2 3 4 5 6
- - ------------------

48 9 0.000000000 0.000000000 0.000000000 0.000000000 0.000000003
50 0.000000000 0.000000000 0.000000000 0.000000000 0.00000000)

P(U I U-1 (CONINUFD)

H - 48

I 7 8 9 10 11
- - ---- - - - - -0-- -0- - -

48 1 0.000000000 0.000000000 0.000000000 0.000000000 0.000000000

50 0.00D000000 0.000000000 0.000000000 0.000000000 0.0000000
so 0 .000000000 0.000000000 0.000000000 0.000000000 O0:000020~00

P(U I U-1 (CONTINUFD)

M . 48

12 13 14 1s 16

48 0 0000000000 0.0000000 0.000000000 0.000000000 0.000000000
491 0.000000000 O.0O300000000 0.00000 0.000000000 0.000000000
so • 0.O000000000 0.000000000 0.000000000 0.000000000 0.000000000

'I UO Ui I I CliNT I NU V I
1 - 48

-U1

17 18 IQ 20 21

49 0:0,0100,010,000 0.:800000000008 0.0:0 0000000000 80.000800000,0 .3.0000000000032
50 0.000000000 0.000000000 0.000000000 0.0000-20000 0.000000001
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PfU I U.) ICONTINUEDI

N - 48

U. 22 23 24 25 26

48 0. 00000001 000134 0.00000041*6 a.0000;165
49 0.000000001 0.0000000025 0.0000000087 0.000000275 0.000000847
so50 0.000000005 0.000000016 0.00000005? 0.000000182 0.000000568

P(U I U)l ICONTINUED)

14 40 -

27 28 29 30 31N

48 0.000003550 0.000009700 0.030024638 0.00)060914 0.000140722
49 0.000002407 0.0000,36668 0.000017169 0.030043040 0.000100818
50 0.000001630 0.000004597 0.00001 1995 0.000030474 0.000072386

p6t) 5 U3) ICONTINUED)
M = 418

P4= 48

N 32 33 34 35 38

48 0.001630110 : 0.010,67455 r.001369766 0 .002650450 0.0049858153
49 0.000229821 0.0004S177 0.031024041 0.002010108 0.003831775
50o 3.000167220 0.00062068 0.000766022 0.001524500 0.00295198,

plu i U.) ICONTINUO)D

M = 48

37 339 40 41

48 0.087091 0.01 5376, 1 2:; 17 0.025266620 0 .04037288 0.061537023
49 .0069193 0.50167O160.050305919 0.032451093 0.050008 53
50] .005409733 0.009863122 O 0,b

3
1*527 0.026844505 0.042 11 974

PiU I U-.1 ICONTINtUFDI

M * 48

42 43 44 45 46

48 0 09115785• 0.12'2417•Y5 O.1 0.0000 0 236074597 0.130463791
49 0."I'076609102 0.110139c13 0.15417700 0.20 ,140709e 0.270970003

50 0.6422-5928 0.091709867 0 .132q71643 0 .1811 56551 0.240211454

P4 - 48

I 47 48 49 50 51

48 1 0378799870 0.459591Q57 0.540400043 0.622.200130 0-69551
6
:09

4 9 I0.341631810 0.4109"95 04 0.500003000 ". 03307 2.50 7350 s 0.30696•170 0.382322780 0.•4608162, 0:.4244920C 0.6208 1654
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PIU I U.) (CONTINUEOI

M - 48

52 53 54 55 56
.. . . ..N- - ....... .

48 0.763925403 O.8 1793182 0.870758225 0.908842148 0.938462937
49 0 .730466503 0.79859292 0.846826388 0 a889500187 0.924001556
,50• [ 0. 695919385 0.762356151 0.821016038 0.86 812983 0.907678175

Plu j U.) (CONTINUEDI

N M 48

57 58 59 60 61

48 0.959620711 0.974733380 0.984634783 0.991121909 0.995014185
49 0.949041845 0.967364007 0.979684081 0.987962823 0.993068047
50 0.936827070 0.958639168 0.973681994 0.984030421 0.990584424

PlU j U.) ILUNIINUEDI

m - 48

N 2 63 64 65 Lb

48 0.997349550 0.998630234 0.999332545 0.999683700 0.999859278
49 0.996213969 0.997089892 0.998991611 0.999508123 0.9Q9774204

0.994723795 0.997127301 0.998518577 0.999257693 0.999648989

P(U 3 Ull (CiNTINUED)

M 48

---------- --------------------------------------------------..........

67 68 6q 30 71

48 0.999939086 0.9997 ,362 0.999990300 0.99999,64 0.99q998735
49 I 0.999899182 0.99995 7823 0.999982831 0.999993484 0.999997593
50 L 0.999838709 0.999930335 0.999970758 0.999988513 0.999995614

P(U ! I U.) I INTINUEE)

7--T 12 73 74 75 '6

48 0.9Q'?g9Q54 O.99Q999p66 :90, 99q6j o.9910Q9Q0 ,0.999Q9997
_9 0.999999175 0g099Q99725 0.q099=9915 6.9999999?9 Q999909
50 0.999098441 0.999999461 0.0999998 8 0 999Q9q940 0.0R•99985

pIIJ S U1 I ,NTINUPEDI

N0 48

77 78 70 PC 91
------------------------- ----------------.-------- ---

48 0.9999pq399 1.C00000000 DOOOO 1.0000 00 .0000000 00 : 00000000.)
4 9 I 0999990998 l.0000000or0 1 .000000000 1.030000000 1l.00CO000003
so 0.: 9999 9999b 0.999999q9q 1.O000000000 1.:0000000000 1.000000003
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PIU U UI I CONTINUEDI

M= 48

82 63 84 85 86

- - - - - -

4. 1.000000000 1.000000000 1.000009000 1.000000000 1.000000000
50 1.000000000 1.000000000 1.000000000 1.000000000 1.000000000

Plo U.) (CCNTINUEOI

M = 48
= - --u- -.. . . . .. . . . . . .. .. . . .. .. .. . . ... . .. .. ... ... .. . . . .. . . . .. .. .. .. .. .. . . .

87 Be 89 90 91

4N - .0000000 00 1.000000000 1.000j0000 1.0000000 1.000000000
49 1.000000000 1.000000000 1.00000000 1.000000001.000000 00

1.000000000 1.00000 0000 1.000000000 .0000090003

P(IM • U.) (CONTINUED)

M = 48

N 92 03 04 95 06

48 1-000000000 1.000000000 PC.00000" 1I0000000: 1.000000

49 1.000000000 1.000000000 1.000001000 1.0000000"0 1.000000000

50 .. 00G000000 1.000000000 1.000000 O0 01.000000000 1.000000000

P(U I U.I (CONTINUED)

M = 49

-------------- --------------------------
2 3 4 5 6

N

49 0 0.00000 0000 0000• 10 ,0 000000000 0. 000000000,0- 00000000
50 1 0.000000000 0.0000000• ) 0.000000000 0.000000000 0.000000000

P( I J, |l V•%TINl'FDn)

M = 49

------------------------- :-

47 8 9 10 1

49 0 0.000000000 0.0007007,0 '.000300000 0.000000000 0,0000000,0
5 0 J_ 0.000..00000 ...1000:0u C3 e....00.00 0:30,0.0..0 o.O..0C...

14 49

12 Is1 1 10

-
49 a 00C000000 0. 001,00n(, . 0c0O0 0:0. 0000OOc 0.00G100000050 0.000000000 0.000800001 0.000000000 0.003000000 0.000000000ý
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P;U • U-1 ICONTINUEDI

M 49

17 1i 19 20 21

49 0.000000000 0.000000000 0.000000000 0.000000000 0.000000001
50 J 0.000000000 0.000000000 0.000000000 0.000000000 0.000000001

PIU U UI (CONTINUED)

N M 49--.-.-------.-.-.------------------------------.-..-.-.------------------

N 3 22 11 24 25 Z6

49 0.000000005 0.00000016 0.000000056 0.000000180 0.000000561
50 0.000000003 0.000000010 0.000000036 0.000000118 0.000000373

P(U & U.) ICONTINUED)

M 49

27 28 29 30 31N

49 0.000001616 0.000004538 0.000011842 0.000030104 0.000C71498
50 0.000001008 0.000003097 0.000008190 0.0000211103 0.000050801

PIU K U.) [CONTINUEOI

N = 49

32 33 34 35 36

49 0.000165323 0.000358836 0.000757959 0.001509248 0.002923440
50 j 0.00011-093 0.000262080 0.000561391 0.001133604 0.002227281

P(U ! UWI (CJNTINUEOI

M - 49

937 38 3q 40 NI

49 0.00535899q2 0.00q553555 0.016176548 0.026633906 0.041797074
50 00.004141216 0.007489759 0.012865051 0.021491491 0.034215490

PlU i ul) ICONTINUEDI

M * 49

42 43 44 45 46

49 a.06A78'669 0.0'qql2q 03.132186408 0.100157160 0,23"030355
50 0.052977997 0.078.41399 0.112q88237 0.15617178, 0.210133374

163



P(U s - ICONTINUFOI

M - 4q

47 48 49 50 51
N

49 0.305582664 0.380815707 0.459183461 0.540816539 0.619184293
50 1 0.272306509 0.3439152M3 0.419999584 0.500808085 0.580000416

P(U ! UI1 (CONTINUED)

N - 49

52 53 54 55 56

49 0.694417336 0.760969645 0.819842840 0.867813592 0.90690087150 0.657576576 0.727693491 0.791039704 0.843828216 0.887796919

PIU ý 0I) (CC1TINUEO)

M 49

N 57 58 59 to 61

49| 0.q36216731 0.958202926 0.973366094 0.983823452 0.990446445
50 . 0.9215,8601 0.947468730 0.965784510 0.978724170 o.987134949

P(U . U.) (CONTINUED)

M = 4Q

62 63 64 65 66
N

49 0.994641008 0.997076560 0.998490752 0.9QQ242041 0.909641164
5 .0 0,992598361 0.995858784 0.997803099 0.998866306 0.999447412

P1U s U') t(ONTINUEI)
8• 49

I 67 :8 6q 70 71

49 .4999834811 0.999920502 0.999969896 O.999ý88158 0.999095462
90 j 0.99737920 0.q99883041 0.q99949199 0.999979326 3.q9ý9Q99110

S (CO'•TINUFT )

m - 49

---- - - -
7 1 73 74 75 76

490.q99999874 0.999999439 2.Q9959:3820 0."9Q999944 0.9909--Q 4
s0 0.990.036.75 0.9599080120 .9999q5637 D.Q990l95F2 ".9995o55
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PlO u5 UI :cNT I W.. I

M 49

is 7 79 s0 al

-- - - - --N - - - --

49 0.999999995 0.999999999 1.000000000 1.000000000 1.0000090000
50 0.999999990 0.999999997 0.9 99999999 1.000000000 1.0 000 00000

pf 1 I U- CONTINUED)

82 83 84 65 86

49 1 1000000000 1000000000 1.000000000 1.000000000 .000000000
50 j 1000000000 .000000000 1.000000000 1.000000000 10000 00000

PlO < U-1 (CINTINUED)

M 49

UT
87 88 89 90 91

--N - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

49 1.0003000000 1.000000000 1.0000 00000 I000000000 1.000000000
50 1.000000000 1.0000000300 1.0000000000 11:00,3000000 1.000000000

PfO U.Ij) (CONTINUED)

M 49

92 93 94 95 96

49 1.000000000o .00000000o 1. 000000 l.0000 0000 l000000000
50 1000000 1.000000000 1 g 00000001.00000 0000 1000000000

PlO S U-1 (CONTINUED)

M - 49

I 97 98
N - - - - - - -- - - - - -

49 1.00000000 1000000000
50 1 .00000000 .000000000

PlU S 0.1 I CONT I NVE 0

04 - 50

I 2 3 4 56
N 4_
so 0.00o0000oo o.00oooooooo O.oco~oOOOO 0.000o00000 o.oococoo00
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P(U j U.' ICON71NUED)

NM 50

N-------------------- ____-----------------

50 0.000000000 0.000000000 0.000000000 0.000000000 0.000000000

Plu 1 UL1 (CONTINUED)

N - 50

12 13 14 15 16
N

50 0.000000000 0.000000000 0.000000000 0.000000000 0.000000000

P(U • UgI (CONTINUED)
N= 50

17 18 19 20 21N

50 0.000000000 0.000000000 0.000000000 0.000000000 0.000000000

P(U s U-1 (CONTINUED)

4 = 50

22 23 24 25 ?2

50 0.000000002 0.000000007 0O00000UO3 0.00U000071 0.00C000245

PWU ý U') I("]NTiNUfr)

N = 50

S..............................................................
--h--------------------------------- ----

S0 0.000000722 0.0030002093 0.000005608 0 000011646 J.00003ý?37

P(U 9 U-1 I-INTINUIEDI

N * 50

50 1.000084947 ý.O00189519 0.00041173' 0.00O0430ý ,.001683412.q
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P(U I U') (CONTINUED)

M - 50

- l-- - - ------ ------------- - - __o - --

37 38 39 40 41
--

50 0.003169059 0.005815488 0.010133345 0.017178271 0.027745660

PU) i UWI ICDNTINUED)

M - 50

-- U--

42 43 44 45 46
N

50 0.043596743 0.065486335 0.095714e18 0.134187433 0.183152579

P.U • U-) (CONTINUED)

R= 50

---' --- 47 48 49 50 51

50 0.240633403 0.308110891 J.381211504 0.460403835 0.539596165

P6U , U1 IC(ONTINUED)

M 50

52 53 54 55 56
N

50 0.618788496 0.691889109 0.759366597 0.816847421 0.865812567

PiU • ' ICONTINEJD)

M = 50

I 67 56 59 60 61
N _

50 0.9a4285182 0.914513665 0.956403257 0.97225434C 0.9828;17?q

Pt') t U." ICONTINUED)

M 50

I 63 31 6,4 b5 6),
N

50 0.9898666.5 0.9941945i2 3.916030941 0.09)83•955F O•A91589QO4
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PIU f U-1 (CONTINUED)

N * 50

N T 6b 69 70 71

0.999588265 0.999810681 0.999915053 0.999964263 0.999985354

P(U f U') ICONTINUED)

M=50

---- - -------------------
72 73 74 75 76

s0 0.999994392 0.999997907 0.99Q9999274 0.999999755 0.99,A999923

PlU S U-1 (CONTINUED)

M = 50

781 79 80 81

950 0.999999977 0.999999993 3.99q9999998 1.000000000 1.000000000

Pill !! U) (CONTINUED)

N =50

82 83 84 95 86

50ý ýooooo 1.000000000 1 0000000O 0 1.000000000 1.000300l000000030

P( (CENTINUEI,)

m = 50

0 168

UT - 9-- 7 89 go q1

so 1.0000000001 1.U00000000 1.000000000 1.000030000 1.00000000)
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P(U K# U. I (CQ%•TtNtuEo)

M 50M- - - - - -- - - -

97 98 99 100

1.0000 1 .000000000 1.000000000 1.000000000
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APPENDIX C

SIMULATION PROGRAM

CRUN 13
........... C ... ........... ....................................... RUN 20

C RUN 3D
C RUN 30

C PROGRAM DEFINITION: PROVIDE COMPUTER SAMPLING PROCEDURE TO TEST RUN 50
C THE POWER OF THE WALD - WTLFOWJTZ RUNS TEST AGAINST RUN 60
C UNIFORM. TRIANGULAR AND NORMAL DISTRIBUTIONS. RUN 6D
C RUN R0
C RUN No
C PROGRAMMER: LT. W. C. HESCHL RUN SDO
C DATE: 3 APRIL 1971 RUN 101
C RUN 120
C INPUT DATA: THE FOLLOWING THREE 13) INPUT CARDS ARE REQUIRED. RUN 130
C RUN 140
C CARD 1 - DISTRIBUTION, SAMPLE SIZE, RANDOM NUMBER SEED RUN 150
C AND PARAMETERS PERTAINING TC THE FIRST RUN 160
C D)1TRIRUETINRU lD
C UINRUN 17R0
C CARD 2 - DISTRIBUTION SAMPLE SIZE, RANDOM NUMEE SEED RUN 190RANOM UMBR SED RUN 190O

C AND PARAMETERS PERTAINING TO THE SECOND RUN 230
C DISTRIBUTION. RUN 210
C RUN 220
C CARD 3 - NUMBER OF REPEATED SAMPLINGS DESIRED. RUN 230
C RUN 230
C RUN 250
C RUN 260
C INPUT FORMAT: I CC = CARD COLUMN I, I NA = NOT APPLICABLE I RUN 270
C RUN 280
C CARD I - CCI: SINGLE DIGIT TO SPECIFY OISTRIBUTIUN RUN 2qO

1: UNIFORM 01 TRIBUTION RUN 300
C 2 : NORMAL DISDRIBUTION RUN 30RN 310
C 3. TRIANGULAR DISTRIBUTION RUN 320
C RUN 330
C CC6-D: TWO DIGIT NUMBER BETWEEN I AND So TO RUN 340

C INDICATE SAMPLE SIZE. RUN 350

C RUN 36O
C CCI-IA: RANDOM NUMBER SEE) - A FIVE OR SIX DIGIT RUN 370
C PRIME NUMREE IS SUGGESTED. RUN 3SE
C RUN 380
C CC21-28: FOR UNIFURM DISTRIBUTION: LOWER LIMIT RUN 400
f FOR NORMAL OISTRIAUTIDN: MEAN RUN '.1
C FOR TRIANGULAR DISTRIRUTION: PUINT A RUN 412

SRUN 430
C CC31-38: FOR UNIFORM DISTRIBUTION; UPPER LIMIT RUN 443
C FOR NORMAL DISTRIBUTION: VARIANCE RUN 450
C FOR 1RIANGULAR DISTR1TUTIOn; rn,,, RUN •60
C RUN 470
C CC4I-48: FOR UNIFORM DISTRIBUTION: NA RUN 4A0
C FOR NORMAL DISTRIBUTION: NA RUN 490
C FOR TRIANGULAR DISTRIRUTION: POINT C RUN 500
C RUN 513C CCSI-S8: FOR UNIFORM DISTRIBUTION: NA RUN 523
C FOR NORMAL DISTRIPUTION: NA RUN 530
C FOR TRIANGULAR DISTRIBUTION: AREA LEFT RUN 540C TRIANGLE RUN 550

SRUN 563
C CARD ? - SAME AS LARD 1. RUN "'0
C RUN 50O
C LARD 7 - CCI-5: FIVE DIGIT NUMBER TO INDICATE THE NURSER RUN 503
C OF REPL ICATIONS DESIRED RUN 50
C RUN 6ID
C RUN b20
C .................................................................. RUN 613
C RUN 640
C RUN 650

INTEGER DISTIZ), SIZEIUI. SEEDI), ABORI, TABL(IO0OI),SU4 RUN Abo
INTEGER FARLEOLI RUE SLIt) ITD
INTEGER CAPEEIIDDI.IAREL)100IGUMRUM PUN ANDREAL X(50) Y(TO), Z(100), PARI?). PAR2(I2IPAR3)21 RUN I
REAL V lOOL AA(SOR) RB(50 ) RUN 7U0
DIMENSION AREAI2I, AREAI2{) EASEl?) RUN '10
EQUIVALENCE 1X.Zl, 1YZ.51)1. INX.SIZE), )NYSIZEI2)) RUN 720
EQUIVALENCE itEAAI IVSI1.1 B I RUN 130
DATA ABORT TAALE / 0IOD*O/ 'SUM,// RUN 340
DATA FABLE/IO0*0/,BUMIO/ RUN 753
DATA CARLELABEL.GUMERUM/20?'O/ RUN 763

C RUN 770
C PROGRAM INITIALIZATION RUN Tel
C RUN 790

KSETA = I RUN RO9
KSETTR I RUN 8IO
WRITE 1611) RUN 4z0

I ForMAT , 11. RUN RAL,
C RUN -43)
C READ DISTRIBUTION, SAMPLE SIZE, PARAMETERS RUN 850
C AND RANDOM NUMBER SEED RUN AND
C PUN NT0

00 5 J1 2 RUN 8PR
READ ,5,0) DIST1JI. SIZE(JIJ SEE)I3, PARI(J), PAR2)Jl, PAR3IJI. RUN 9q5

I ARFAIJI RUN SO0
RUN 913

C DETERMINE IF INPUT VALUES ARE OLEI'TABLE RUN '.O
C RUN 130
S CALL DECIDE IABORT,SEED)JlSIZEI3I,UDISTIJIPARIIJIPAR2)JI, RUN 940

1 PAR3IJIA AREA()3I ARFAZIJI. KASEIJI) RUN 45G
ID FURMATIII4.R12AXI16 4. 4(FE.3,2lI RUN 603
C RUN "'J

READ NUMBER OF REPETITIONS DFSIl4f! RUN 9FT
C RUN q 3

READ (5.1I K(TIMES PUN 1300
11 FORMAT (IS) RUN 1)13
C RUN 1)20C CHEEK VALIDITY OF REPETITIONl 5 UN 1)31
C RUN 1142

IF I ETIMES .GT. 0) GD TO 22 EULN 1350
ABORT = 2 RUN I 30

C RUN I3'O
C INDICATE INPUT ERROR RUN iEDO
C RUN 53O0

WRITE 16.15) RUN 110
15 ITRMAT)//3( NUMBER OF RERETIT;(%S INVALID °I//S RUN 1!10
C RUN 1120

ECHO REPETITIONT RUN 11,i
C NUN 1 O
22 WRITE (6,261 K)IMES RUN "1 0
2C 

0
RMAT ,/(1 NSMPER 'E REPEATiD SAEI INOC RELUEESTST IS- f6//) RUN Ito

IF(ABOET .FG. 2) CALL EXIT RJN 1173
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C RUN 1iao
C DETERMINE REJECTION REGION RUN 110Q
C RUN 1200

CALL REJECT INA,NY.MINRUN( RN 1210
C RUN 1220
C DISPLAY REJECTION REGION RUN 1230
C RUN 1240

WRITE (6,25) MINRUN RUN 1250
25 FORMAT I t HYPOTHESIS REJECTED FOREtl3. OR LESS RUNS'//) RUN 1260
C RUN 1270
C PERFORM THE NUMBER OF REPETITIONS REQUESTED RUN 1280
C RUN 49•0

00 30 JTIMES 1.1 KTIMES RUN 1300
C RUN 1310
C GENERATE SAMPLES RUN 1320
C RUN 1330

d 11 KOUNT - 1,2 RUN 1340
C RUN 1350
C DETERMINE WHERE TO PLACE SAMPLE VALUES RUN 1360
C RUN 1370

KPLACE = KOUNT * 50 - 49 RUN 1360
KREP = KPLACE + SIZE IKOUNTI - 1 RUN 1390
KPATH = D1ST1 KOUSNT RUN 1400
GO TO (32,33,341. RPATH RUN 1410

C RUN 1423
C UNIFORM DISTRIBUTION RUN 1430
C RUN 1440
C DETERMINE RANGE RUN 1450
C RUN 1460
32 DIFFER = PAROIKOUNTI- PARIEKOUNT) RUN 1470
C RUN 1486
C OUPLICATE RANDOM NUMBER SEED AND THE LOWER LIMIT, THEREBY RUN 1490
C ELIMINATING UNNECESSARY INDEXING RUN 1500
C RUN 1510

KKK SEED (KOUNT) RUN 1520
PAR PAR1 IKOUNTI RUN 1530

C RUN 1540
C GENERATE A UNIFORM SAMPLE RUN 1550
C RUN 1560

Do 42 LOOP = KPLACEC KREP RUN 1570
CALL RANDOU (KKKJJJ(F) RUN 15RO
ERR = JJJ RUN 150
VILOOP)= PAR * DIFFER " (.-FI RUN 1603

42 ZILOOPI= PAR F DIFFER * F RUN 1tTO
C RUN 1620
C SAVE LAST SEED VALUE RUN 16,0
C PPUN 1640

SEED (KOUNT) = KKK RUN 1650
GO TO 31 RUN 1660

L RUN 1670
C NORMAL OISTRIPUTION RUN 16e0
C RUN 1690
C RUN 1700
C DUPLICATE RANDOM NUMBER SEED RUN 1710
C RUN 1720
3' KKK = SEEDIKOUNT) RUN 1730
C RUN 1740
C GENERATE A NORMAL SAMPLE RUN 1750

RUN I bt
D0 oI LOOP = KPLACEKREP RUN 1770
TALLY = 0.0 FUN 1780
D0 P0 LEAP 1,12 RUN 1730
CALL EANDU (KKKRJJJFI RUN A830
KKK=JJJ GUN 1 "0

82 ,RLLY m TALLY F F RUN 120
VILCOP? = PAR3(KOUNTT6.30-TALLYTFPARI(KOUNT( RUN 1830

81 ZILCOFT = PAA3(ESUNTI'(TALLY-6.UFPA kSTKUNTT RUN 1440
RUN 1850

C SAVE LAST SEEL VALUE PUN 1860
C RUN IC70

SEFDOKOUNT) = KKK RUN T880
GO TO 31 RUN 8O90

c UN 1Q00
C TRIANCULAR OISTRIM3TITS RUN 1913
C RUN 1920
C DETERMINE CASE RUN 1930
C RUN 1943
34 KPATH = KASEIKTUNT) RUN 1950

KKK = SEEROTOUNT) RUN 1960
00 TO (8O•,0,l00 , KPATH RUN 1970

C RUN I980
C GENERATE A CASE TWO TRIANGULAR SAMPLE RUN 1993

RUN 2000
.0 C = PAF3(RCUNTl RUN 2O10

C.A - C - PARI(KOUNT) RUN 2020
DO 827 LCP K PLACE KREP RUN 23"2
CALL qANDU (KKK JJJg FRN 2b4KK K UN 2051
EKE JJF OUN 2)57

VLCLOP =- C I CHA * SQRT 71.-Fl RUN 2060P27 ZILGOPT = I - CMA * SORT (El RUIN 2310

C FUN 2080
C 'AVE IAST SEED VAL US FUN 2303

FUN 213O
SEEDO(EUNTT . KKK RUN 2110
GO TO 31 RUN 2123

C GENERATE A CASE ONE ATIANGULAF SAMPlE OLIN 2740
C FIN 2150
PO A = PARI (KOUNT) RIN 21,0

CMA= PAR3 ( KOUNTT - A PIT, 2770
DO 02 LOOP z KPLACE * KREP gUN 2183
CALL FANDIT I KKKJJJFT RUN U410
KKK = 3J3 HUN 22R 3
VILCOP)= A * CMA 6 SORT(II-F) RUN 2'13

92 Z0ID0PI= A CMA A SORTTF) F'N R 222
c aI'N 2230
C SAVE lAST SEPT VALUE RUN 24ý3

SEED IKOUNTI = KKK 
FUN ;£62

30 T3 31 PUN 2;70
SRUN 228C
C GENCRATE A CASE THREE TRIANGULAR SAMPLE RON 2240

RUN 2300
100 A = PARI(KRIUNTI RUN 2il)

6MAVAR = IPAR2IKOUNTI - A)/APEAITKUNT) OUN 2 20
ALEFT = APEA (KOUNTT RUN 730
ARIGHT = APFR7AIvLINTj PIN "1 40
C AP 1RGUU

T
( PUN 20?T

C.PVT I t - PAR2KOUJNTTI/ARtGHT RlN 2360
ARS J ARIgHT * 2 LUN 2373
DO 1 0 L OP•P KPLACE * KELP V-4N 2)V
CALL RANOU RKKKTJJlF1 FUN 210
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KKK ; JJJ RUN 2400
fF GT. ALEFT) Go TO 103 RUN 2410

"C RUN 2 420
L LEFT TRIANGLE RUN 24300

C RN 2440
BILOOP) . A . AMAVAR - SORTIALEFT *F) RUN 2450o

GoR TO22RN 2460
C ROT 22,UN 2.4.10
C RIGHT7 TRIANGLE RUN 24R800
C RUN 249

10 ZLDF)- CM-CNVT . SQRTIARSO - 11. - F) ARIGHT) RUN 2500
202 * . -FRUN2510IF) F .07. _;!ALT) O TO 203 RUN 2520O

C RUN 2530
C LEFT TRIANGLE RUN 3540

CRUN 2550
VILOOF) = A . EMAVAR * SORTIALEFT *F) RUN 2560
GO TO 102 RUN 2570

C RUN 2 580
C RIGHT TRIANGLE RUN 25900
C RUN 2600
203 V)LOOF) - C - CMRVT *SORTIARVO (1. -F) *ARIGHTI1 RUN 2610

102 CONTINUE RUN 2620o
CRUN 2630

C SAVE LAST SEED VALUE RUN 2 640
C RUN 2650

SEED IRIVJNI) = ERR RUN 26660
31 CONTINUE RUNN 2610
C RUN 26R0

C FIND THE NUMRER OF RUNS AND TARULATE RUN 2690
C RUN 2700
C RUN 2710
C COMMON VS. ANTITHETIC RUN 2720
C RUN 2130

CALL VNXNXx RRNY NE) RUN 2740
LAEEL (NE LIREL)NA I RUN 2750

C RUN 2760
C ANTITHETIC VS. COMMON VON 2110
C RN2780

CALLRUN)AA.NX.Y,Ny,NR) RUN 27900
CARLEINR I =CAR8L E N RI I RUN 2800

C RUN 2O'1
C ANTITHETIC ES. ANTITHETIC RUN 2820
C RUN 2932 ýCALL RNI AAND MR N3,NR) RUN 29440

FAELE(NEI FARIL IN&I *I RUN 2850
C RUN 2962

C COMMON VS. COMMON RUN 2870
C RUN 2 _ 0

CALL RUN I ,N,7 Y, NE) RUN 2`490
iG TALE(E)=TARLE (NR) *IRUN20

C RN2910
C SUM REJECTD;N REGIONS RUN 2920
C HUN 2937

00 50 RUT 1,M UN RUN 2940

GUM G'UM' * ARLE=RUT RUN 29510
RUM =RUM 8LAEEL)KOUNTT) RUN 2963
RU M = RUM F ARLE RRUT PUS 29'0

5C. SUM SU ON TAR LE jKROOUNT) FUN 2980
C' RUN 2990

C SETERMINF REJECTION FERCENTAGES PUN 3 000
C RUN 30)2

F' FLOAI(SUM)/FLOAT)RTIMES) lo10. FUN 30J20
FF=FLOATIRUM)IEL0AT IRKTIMES) 100. RUN 3030

FALCATIOUM) /FCOAT)ETILES I00 RUN 3140
FC=%LCAT)3UMI'/FLOAT)K rMES) 100. RUN 3353SEF ( j F_ R*F)4 RUN A,360
1111TE 6,) RUN 3370

63 FDMTI///T46, *FREGUENCT O'ISTEIEUTIOV OF ROINS'/R'+ .06301*'-'A// U I
ITO) 'SAMFIE 1ýP T37,tCOMMONTSCUMO ,T3,RTTHE;IC, - ANTITRUN 39
"OHET IC.T21;,'fF F I:,3,CM D ANTITHETI COMN RUN 30

3 ATIHE'C OMRND'// '192'.)//1T21,'NO. RUNS'.T62, UN 3)10
4 .,REOUENC'ES'/ RUN 3)2
C u ECRN 31330

C OUTFUT FqFCUENCT TARL E RUN 3140
C PULLN 3153

UD 61 ROO3'NT IN110 RUN 3160
IFITAMLEIROUNT I.!0.0O.AND.LAREL)KOU)NT).EGO0.AND.FAELE)RDUNT) .EO.O RUN 31700

1 N.AL)OUNT) 0EO.0I GD O 6 PUN 3187
LTALERUNflLAREL)OU3C III. U IFALERUNT) RUN 3190g

WIR I" TE662)ROUNTTARLE)EDUNT)LARL)RUNI. RLERUNTI, RUN 3200
IFABLE)KOUNTI,LAST RU N 0710

62 FDRMAT)T13.,61141 RUN 3200
IF IR3UNT .G1. MINRUN O0R. RSETA .EQ. 2) GO TO 64 RUN 32,0
KSETA - 2 RN 3240
'LRITE 1b6,65 RUN 3250

65 ;FORMAT)'R REJECTION REGION',3105,'RGJUCTION RFGI2N'I RUN 3260
Si2)CC TO 61 RN37

64 1F)R3OUNT .LE. NINVUN *CR. KSETEB IEQ. )CC361RUN 39
KS FTo 2 RUN 3290o

66 FORMATI'RRCCEETANCF REGION',T1105,ACCEFTASCE REGION-) RUN 330
61 CNIUE LUN 3320

%RITE)6,70E FFC FA.FF FEE RUN 333 0
7D FURMAT)II/'NJC fN PRET3 O'165F.2'% )RN 930

S TT RLIN 3352

R UN 3370
CRUN 3ý330

C............................................UY A9393"
C RUN 3 40 0
C RUON SiTl

SURROUTI1SF DEC IDE )ABRCTSCEG,51 DE,0153 ,PARAF)RB,FARC,6RER,- RUN 3420
1 YAREA2,R3SETI RUNN 3430

INTEGER AECR, SEED, SIZE, 31ST P'5 3 440)

C CHECK SEED FD)ORNOIT4DM SUMMER OENEROTIE R-I'S 3450
C RUN '470

IF I SEED .GT. 01 G0 TO 1 RUN 3430

C INDICATE INVALID RANDOM NUMEER SEED, SET 88007 C0NDITIUS RUN I53

wFRITE (6,2ý1 
RUNI 320

2 FDRMAT )/./I INVALID RANDOM NUMEY'R SEED I/lPUS '5'0
AR8OR T =(2 PUN 3340

C PUON 3553)
C CHECK) SAMPLE SIZE RUN '5605

C RUN 3570
1 1- SIZE .G1. 0 .AND. SIZE .1T. 31) GO TC ? RUN 39140

CRVN 35
C INDCATIE INVALID SAMFIC SILLIT ARR CIN)TTbUN30
C RUN 6102
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WAITE 1641• RUN 3620
4 FORMAT I//31P INVALID SAMPLE SIZE I//) RUN 3630

ABORT - 2 RUN 3640
C RUN 3650
C CHECK IF VALID DISTRIBUTION REQUESTED RUN 3660
C RUN 3670
3 IF I DIST .GT. 0 .AND. DIST LT. 41 GO TO 5 RUN 368o
C RUN 3690
C INDICATE INVALID DISTRIBUTION REQUESTED. SET ABORT CONDITION RUN 3700
C RUN 3710

WRITE 16,61 RUN 3720
6 FORMATI//'31 INCORRECT DISTRIBUTION 'l// RUN 3730

ABORT . 2 RUN 3140
RETURN RUN 3750

C RUN 3760
C IF ABORT CONDITION NOT SET. CONTINUE RUN 3770
C RRUN 3780
5 GO TO 1 20,21,221. DIST RUN 3790
C RUN 3800
C UNIFORM DISTRIBUTION RUN 3810
C RUN 3a20
C CHECK FOR VALIDITY OF PARAMETERS RUN 3830
C RUN 3840
20 IF I PARA .LT. PARBI GO TO 7 RUN 3850
C RUN 3860
C INDICATE PARAMETERS. SET ABORT CON01TION RUN 3170
C RUN 38O0

WRITE 16,81 RUN 3890
8 FORMAT (/I OP INVALID PARAMETERS PI//I RUN 3900

ABORT = 2 RUN 3910
RUN 3920

C ECHO INPUT RUN "940
C RUN 3943
S WRITE (6,9) PARA, PARRSIZESEED RUN 3950

IFORMATI'SUNIFORM)'.FR,' t F 3,' I SAMPLE SIDE ý"13. RUN 3960
* ' RANDOM NUIJBER SE', IA) RUN 3973

RETJRN RUN 3980
RUN 399O

C NORMAL DISTRIBUTION RUN 43UO
C RUN 4 )13
C ENSURE POSITIVE VARIANCE RUN 4J20
C PUN 4330
21 I")PARB ,LT. 3.0) PARB - PAVB RUN 4040
C RRUN 4053SFINS STANDARD DEVIATION RUN 406'C RUN 4370

"-ARC = SORTiPARBI PUN 43/2
C RUN 4390
C ECHO INPUT RUN 4103
C RON 4113

WRITE 16 10) PARAPARB, SIZE SEED .UN .120
10 FORMAT NRMALISAFR.O. ' F& I SANPLE SIZE ", 13, RUN 4z,0

1 * RANDOM NUMEER 04D ;, I) SUN 4140
RETURN RUN 4150

C RUN 4160

C TRIANGULAR DISTRIBUTION RUN 4170
C RUN 4180
C CHECK FOR VALIDITY OF PARAMETERS RUN 4100
CRUN 4 00
22 IFIPAPA .LE. PARB .0ND. PARS .LE. PARC) 3J TO 40 PUN 4210c 'ON 1ýj
C INDICATE PARAMETERS, SET ABORT CONDITION PUN

C RUN 4240
2? RITEI(68) RSIN 4250

ABORT = 2 RUN 4260
C RUN 4370
C ECHO INPUT RUN 4280
C PUN 42QO
24 WRITEC A411 PARAPBtPPARC.RASIZE.SEED RUN 4•0
41 1,1MAT IOTPIANG'JLAR ='.FS.3,' B =.FR.3,•, C %F8.3, RUN 4310

* ARES TRIANGLE I =zF7.3,'l SAMPLE SIZE :', 3,60B RUN 4323
2 :4ANUO NUMBER SEED RU.4 4 R 3N 4330

RETURN RUN 4343
SRUN 415J
C DETERMINE CASE RUN 4360
C RUN 47
40 IF(PABA .NE. PARBR GO TO 42 RUN 4380

KASE z 2 RUN 4,Q0
C RUN 4403
C CHECK TRIANGLE AREA AND PARAMETER C RUN 4410
C RUN 4420

IFIAREA .Nf. 0.0 .:)R. PARC .LE-. PARB) GO I0 23 RUN 4ýO

GO TO 24 RUN 444 3
C RUN 4450

CASE CHECKING RUN 4463C SRUN 4&70

42 IFIPARB .NE. OARC) CC TO 43 8UN 44%.
KASF = I RUN 4400

C RUN 4OU
CHECK 'RIANGýLE OAREA 0N 4510

C 0tN 4423
IFIAREA .%I. (.0I .1;t TZ 2, RUN 449?
GO 30 24 RUN 454J

4' KASE z E OUN 4506
AREA2 = I, - SEES RUN 456U

C 43UN 458 5
C CHECK TRIANGLE AREA EON 4580

RUN .590
IF(AREA .LE. 0.0 .'-. ARtA .6f. 1.31 C0 T3 2? RUN 463o
GO TO 24 RUN 41o0
EN0 RUN 4o20

C RUN 4o33
C RuN 4 430
C. . . ...... .............. .S-- -- -UN 4650

CUN 4•60
C SUN 4o70

SUBROUTINE RUN N:,N 'YNY,N') R 4U 0
PEAL X(NRAI Y()9), A{10I, 1 )100) RpPLN 470

C~R I IN 410

t ENSURE THAT INPUT PARAMETEES ARE VALID RUN 4713
C RUN 4720

I(NX C.T. ) .AND. 6X .LT. 51 .AND. NY .oT. J .AND. NY ,LT. 51) RUN 4393
1 GO TO 4 0UN 47,3

"C U4 4750
r IF INPUT PARAMETERS ARE INVALID, RETURN 0RL0 FVP THE SUN 430
C NUMBER CF RUNS .:•T•'70

I N 4T0i
NR S RUN 4 QO
ROTURN a UN 4 e0

4 =1 RUN 48)0
C UN ON 20
C PLACE ALL VI IECS -F SAMPLE X TN 4ELT01 A RON Z0?O
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C INDICATE SAMPLE VALUES FROM SAMPLE X BY A -I- IN VECTOR B RUN 4840
C RUN 4850

DO 5 J-I NX RUN 4610
AIRI X (J RUN 43•0
8(K) . 1. RUN 4880

5 K K+1 RUN 4890
C BUN 4900
C PLACE ALL VALUES OF SAMPLE Y IMMEDIATELY BEHIND THE VALUES RUN 4910
C OF SAMPLE X IN VECTOR A. INDICATE SAMPLE VALUES FROM RUN 4910

C SAMPLE Y RPY A 2" IN VECTOR B RUN 4930

C RUN 4340
DO 6 J=1,NY RUN 4950
AIK) 1 Y) RUN 4960
BIK). 2. RUN 4970

6 KR, BUN 4980K K-1 
RUN 4980

C RUN 5000
C SORT VECTOR A INTO ASCENDING ORDER BUN 5010
C VECTOR B IS ALTERED IN PARALLEL WITH CHANGES IN VECTOR A RUN 5020
C RUN 5030

CALL ASCORD I AB6IK RUN 5040
NN = NX . NY RUN 5050

C RUN 5060
C TEST IS SET TO THE VALUE OF THE PRESENT RUN RUN 5070
C RUN 5080

TEST = Bill RUN 53S0
NB =L RUN 5100

C RUN 5110
C DETERMINE THE NUMBER OF RUNS WHICH EXIST ('UN 5120
C RUN 5130

DO 7 J02, NN RUN 5140
C RUN 5150
C CHECK IF SAME RUN RUN 5160
C RUN 5170

IFIBIJi .EQ. TEST) GO TO 7 RUN 5180
C RUN 5(90
C INCREASE NUMBER OF RUNS RUN 5200
C RUN 5210

NR = NE .1 RUN 5220
C RUN 5230

SET TEST To VALUE OF PRESENT RUN RUN 5240
C RUN 5250

TEST = 8iJ) RUN 5260
T CONTtNUE RUN 5270

RETURN RUN 52P0
ENE) RUN '2-0

C RUN 5300
C RUN 5310
C.....*......... * ................ RUN ST3UDC RUN 5 33
C RUN 514U

SUBROUTINE ASCORD (AREY,NI RUN 5350
REAL A(N), KRY iN) RUN 5)"0
REAL IT RUN 9970

777 1=1l RUN 5380
6 BI=MI*2 RUN 3 "0

IFIMI-NI 6,6,8 RUN 5,00
8 M1:M1/2-I RUN 5410

M'M=AXIMlI/2,1)1 RUN 5420
GO TO 21 RUN 5430

20 MMM/2 RUN 5440
IJFIM) 100.21 RUN 5450

21 K=N-MM RUN 5460
22 71 1 J=1,K RUN 4T70

I 1= RUN 54"0
11 (M1I[MM RUN 94q0

44 IF (AIIM) - A()11) 30,1,1 RUN 5500
30 TEMP=AIlI) RUN 5510

ITKEYiIII) RUN 9520
A811)A(,1) RUN 530
KEY(II)=KEYI) MI RUN 5540
A4IM)=TEMP RUN 5530
KEY) 191=2I RUN 9560
1I1=1-M RLIN 55'0
IFIll) L,11ll RUN 5552

I CONTINUE RUN 5590
GO TO 20 RUN 5600

100 RETURN RUN .610
END RUN 5620

C RUN 5630
C RUN 5640
C ............ .......... ...... ...... ...... ....... RPUN 59.50
C RUN 5660
C RUN 5670

SUBROUTINe COMBO I NNKK,C) RUN 5680
IMPLICIT REAL V A-H,0-1 RUN 5OTO

RUN 5702
C CMBINATIJNS 'I N THINGS K AT A TIME RUN 5710
C RUN 5720

N NN RUN 5712
K KK RUN 5743
C = 1. RUN 5752
IF I N .03. O.AN0.K.GE.O.AND.N.GE.K) GO IC 10 RUN St6J
WRITE 6,15i) 3:,K RUN 5173

:5 FURMAT 1 OINVALI1 ARGUMENTS: ' t, 110,' 1 K ',I10, BUN 5)e0
I E RETUENET: C = 3.') 53N 5'4

RETIRN IRUN 5100
10 IF I K .EQ. 0 .0R. K .EU. N) RETURN RUN 5Iu

J INK- K RLIN 5320
I( I J - K) 20,23,10 RUN 5R30

3n NL = A RUN § 40
60 IF ( N .LE. NLI GO TO 40 RUN 5952

C CL*N RIN 5,E)
N N- 1 RUN 5473

40 (K t K .LE. ,I GC 0 50 PON •8)
C = C/K RUN AVf
K=K-I RUN 130U

50 IF )N.CY.Nl.OA.K.GT.I) GO 23 60 MUN 5230
RET ,ON US K

20 NLK RUN 5339
K J RUN 5'43
G0 Tn 60 RUN 50
END RUN 5360

C RUN 5q,'c SJUN 553H0C ....... - ...................... ................................. RUN 59q0C RUN 0000
RUN 6)10

SUBRP9TINI REJECT (MNNUMEJT) P1N b6070

IMPLICIT IEAL. V I M-,- )LIN
KTOrAL I N SUN 6040

I P .LT. N) GO T3 10 RUN 6053
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"MM * N RUN 6060
4NN M RUN 6073
GO TO 20 RUN 6R80

10 I'M RUN 6090
NN 1 NRUN 6100

20 CALL COMBO I KTOTAL, NDIVI RUN 6110
SUM = 0.0 RUN 6120
KU I RUN 613022 KU KU * 1 RUN 6140
IF I KU/2 * 2 .EQ. KUI GO TO 25 RUN 6150

C RUN 6160
C KU IS ODD RUN 6170
C RUN 6180

K KU +* I) / 2 RUN 6190
CALL COMBO I M4-l, K1,: U) RUN 6200
CALL COMBO 1 SN-I, K-2, G R BUN 6?210
CALL COMBO c MM-I: K-2, H I RUN 6220
CALL COMBO I SN-I. K-I. AW RUN 6230
FL T FU * G + H - A RUN 6240
GO TO 30 RUN 6250

CBUN 6260
C KU IS EVEN RUN 6270
C RUN 6260
25 K = KU/2 RUN 62 90

CALL COMBO I MM-I. K-l, FU) RUN 6300
CALL COMBO I NN-I, K-I, G) RUN 6310
FU 2. I EU . G RUN 6320

30 SUM = SUM F EU RUN 63,0
PROB = SUM I DIV BUN 6340
IF IPEOB .LT. 3.05 I GO TO 22 RUN 6352
NUMRJT = KU - p LUN 6360
kETUR. RUN 6380
END RUN 6360

C UN 6330
RUN 6400

C ..... ...... ....•........ ....................... BRUN 6410
C RUN 6420
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APPENDIX D

SAMPLE COMPUTER OUTPUTS

JKIFCRM( I.0U9. 2.000) SAMPLE SIZE NO RANDOM'NUMBER SEED 7896S5

JNIFUFRM( 1.050. 1.9501 SAMPLE SIZE 50 RANDOM NUMBER SEED 452001

NUMPER OF FPEATED SAMPLINGS REQUESTED IS 5003

-IPCTHESIS REJECTEE FOR 42 OR LESS RUNS

SAMPLE I: COMMON COMMON ANTITHETIC ANTITHETIC
SAMPLE I: CTMMON ANTITHETIC CCMMTN ANTITHETIC

----------------- .......................................................................................................

NO. RUNS FREQUENCIES
EEJ'CTIC% REGION 31 0 1 1 0 J20 oEU N

33 4 14 4 4 It
35 14 13 13 13 5
36 1 1 14 137 32 340 333 13
38 2 3 3 92 II350 79 70 34
40 P 0 16 7 7
417130 171 1 16'
S1 2 17 1? 12 56

..CCEEEACI 'EDITSJ '3 aP 325 028 UP1332 CL'UVEJ.
44 23 3. 536 j0132
45 476 521 52) 416 15;44

tEl44 44 3 ISO15
41 635 71 70 6,94 T

46,660 59 562540 7573 73 754 2055
50 6 2 04 766 ?7 7551 t8 '02 701 686 2777
Si tO 5.7 961542
5' E4, 6 56,3 54..21
54 41 474 41 176
55 16 346 347 Ip8 146"

St E 29 0'I ICC54 21 14 224 17
SR 18 120 120 118
50 i05 lc4 123 4-t
60 7 11 II 6

6 1 5' 50 5 53 22E
6 'A 13 PPA? 19 4 1'106
64 2 0 3 4
655 5 5 b :
67 2 0 2

SE2 0 2) 4

&pJFCTI2'. P'PLE-,TAGE'! 7.961 6.622 o.62% 7.7E5 6.''.

UNIFLHM( ,.0UGJ 2.000) SAMPLE SIZE 50 RANDOM NUMBER SEE' ' 5.O371

JNIF'RM( 1.10J. 1.900) SAMPLE 12 ' 50 REANI"M NOMBER SO P 452211

IMULO nF 'EPETI•L 9A0Pt[INNS PEUIJEST',P IS 5303

-ypt1 H[SIS ýEjL,' 8! F '. 42 JP CE• -5 N'

SA•Lmm " fM IJ ]U• A,"[ ý I[ IE L NISI 1T" 1SA'mC I If: I 8) .1 l , P NLT I

SLM. APIS F Q N E S
PPEJCCTITS kESI''S '0jf 2% EJ

31

17 75
is 0 'to'

3'4 'I 14 1:

41 ~ r4'2'.'
420

AT(EITANCF "G.613 4P 144 t' o tS "(E'N

4.5 14' '4, "
46 C'

467 15 ''07

50

5'

biU
P 4 

t1,

St(EN A I,
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UNIFORMI 1.000. 2.0001 SAMPLE SIZE = 80 RANDOM NUMBER SEED = 665471

JNIFORM( 1.150. 1.850) SAMPLE SIZE = 50 RANDOM NUMBER SEED = 453351

NUMBER UF REPEATED SAMPLINGS REQUESTED IS 5000

HYPOTHESIS REJECTED FOR 42 OR LESS RUNS

SAMPLE I: COMMON COMMON ANTITHETIC ANTITHETIC
SAMPLE II: COMMON ANTITHETIC COMMON ANTITHETICS........................................................................................................................
NO. RUNS FREQUENCIES

REJECTION REGION 25 R 3 3 0 6 REJECTION REGIJN
27 12 39 9 12 22
23 11 14 14 17 62
31 44 30 30 45 149
33 109 115 114 108 446
35 216 190 191 216 813
37 362 335 335 362 1394
39 528 583 383 528 2222
41 710 737 738 710 2895

ACCEPTANCE REGION 43 780 753 751 700 3064 ALLEPTANCE RESiLN
45 749 747 749 750 i3"5
47 578 615 614 578 2385
49 436 387 387 435 1645
50 '0 11 0 2
51 256 264 264 25t 1040
52 10 5 I 2
53 124 13, 133 124 514
55 62 60 62 62 24R
57 15 1 4 1 4 18 6'.
59 5 5 5 5 20
al 1 3 3 1 9
63 2 D 2 4

REJECTION PERCENTAGES: 3-.76T 40.32% 40.348 ?o. 7t 40.041

JNIFCRM( I .00, 2.000I 5
AUpLf SIZE 5) RAN3A"M NURFR S50% 353545

Jt,]F9l 0 I 1.200. 1.900) SAM-Lý S!ZE 40 PANSAR NUMBER SEED 45777b

NL•PER nF REPEATED SAYPLINGS REQUESIE0 IS 503J

oYP'THESGI PEJECTEP FUR 42 ýP LESS PUNS

SAPPLE I: cMMON COMMON AN'ITHETIC ANTITHETIH
SAMPLE II: CCMMON ANTITHETIC LDMMCN ANTITHTTIr

NO. RUNS FREQUENCIES
PEJcCTITIN REGION 21 1 2 I 6EJECTI)N ,I %

23 2 2? 2 P25 16 10 13 16 51
27 3 3 ?24 2 4 33 1 !4
2b 33 35 85 07 316
31 201 16 13 3 70o
33 30 363 364 :2 3 ,
35 530 5Ni 51 4 1 2I0n
37 E'2 6P 609 b7 '14C
393• a3 7 65 762 54
41 770 2E

3  
763 7'0 I078

AL(EPTANCE REGIJN C98 602 601 At7 I )8ý A •P'RNC 14,?.
445 426 471 46 16E7

407 56 271 273 15o 05
48 0 1 I 0

44144 IS0 153j 144 51"
6 4 66 bb b. 260

;3 23 ib i5 CT 77
55 5 10 II 5 "1
57 4 5 5 4 18
50 0 1 I 2

LE~b17'E-ITRES t3.3 7.QFt 65.0?? PF.421 t i.t
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USE -41 1.000, 2.0501 SAMPLE SELF -50 kANDOM NUMBEP 56817 540013

JSEFERME 1.250. 1.7501 SAMPLE tIZ. 53 RANSOM NUJMBER S;LO 200111l

NLIOPLR OE REPEATED SAMPLINGS REUSEST:T 1S 5003

IOPUTHES14 REJECTEC) ElM 42 OR LESS RUNS

SAMPLE I: CUMMON COMMON ANTITHETIC ANTITHETIC
SAMPLE El: CCIMMON ANTITH ,ETIC COMMCN ANTITHETIC

NO]. RUNS FREQUENCIESREEFCTEC.N REGION 19 5 5 3 Ib REJECT1314 RELJl-
21 7 10 10 7 34
23 3 7 73 33 37 1 4T

789 85 85 89 348
27 205 1 07 1 8 2 05 764
30 03"5 356 15b 375 1462
3 1 SOa 6L37 60. F78 2360
3 3 708 7 14 716 708 2845
3 5 '34 7 q, 7 94 'TA ;135
37 742 726 725 742 2935

1 1 5 s82 50? 615 2304
.1 34 8 412 411 ,S 98 161ACCEPTANCE REGION 4' 742 240 240 2 42 964 ALCEP'T4CC .5~j
45 138 157 15' 138 5P1
47 55 62 62 55 234
40 ? 16 16 23 78

551 7 17 5 4

55 1 1 A
5q 0 372

ILOE(TTCNS POCEC100sS: T0-'1 105.-0% 00.8 11) .21 .- "

uSEIF rR.4( 1.U2 T.oll ) SAHELL S I F 5) AASDIIM SUHEL' IfED 665471

':lIAPEk 1.I 1 1 .ToE SAMPLE S ,IF 50 RANW) .934 05 SFO 5413

7T"FR P CF P 875T5T( SAMPLEINrS IEQ'JFSTF [ I S S,)O3

ATPLITýFSEC kEJECTE? F~l' '.2 ̀ 4 LESS ALINS

SUPPLE 1 C"7 CSNC 5511147H C A1110 -T IC

oSAPLE H:IEý4N AN CS' S\TET H E'JI: L COMMON A"E~rE

9
FJFCTE'l ,ýESILJN 13 1 7 0 2 -taE ',IN =31

15 2 2 1'0I
77 J3 IC I 1 44

1"5145 45 50 10-2
70 !24 !,24 i30 4561

,IS 210 2448426 426 0T 165 42705 144 591 25
2", 717 Z2) 'NA502

3451, 9454 00 '273
7~7 77 7377 247
5'4 '' bp 2

220 5" 70,1
EL~ ~ 7'u P

E47, 74 15
47 4, A'0IAN F

14 14 2
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APPENDIX E

TABULATION OF COMPUTER RESULTS

NORAL. - SAMP~LE-S *z ZL-

NI 0.0 1.00) AGAINST NI 0.0 , 1.001 REJECTED i.96%

Nf 0.0 1.001 AGAINST NI 0.20, 1.001 REJECTFD 2.35%

NI 0.0 1.001 AGAINST NI 0.40, 1.001 REJECTED 3.451

N( 0.0 1.001 AGAINST N 0.60,. 1.001 REJECTED 5.94'%

N( 0.0 1.00) AGAINST NI 0.80. 1.001 REJECTED q.99%

NI 0.0 1.00) AGAINST NI 1.00, 1.00) REJECTED 16.32t

NI 0.0 1.001 AGAINST NI 1.20, 1.00) REJECTED 24.96X

N( 0.0 1.00) iNST NI 1.40, 1.00) REJECTED 36.26:

NI 0.0 1.001 AGAINST NI t.60, 1.OO REJECTED 48.%5%

N) 0.0 1.00) AGAINST NI 1.80, 1.00) REJECTED 60.46X

Nt 0.0 1.00) AGAINST NI 2.00. 1.00) REJECTED 72.90?

N4 0.0 1.00) AGAINST N( 2.20, 1.00) REJECTED 81.5-V

N( 0.0 1.001 AGAINST N) 2.40. 1.00) REJECTFD 88.b61

NI 0.0 1.00) AGAINST N( 2.60, 1.001 REJECTED 93.641

N( 0.0 1.00) AGAINST N( 0.0 1.50) REJECTED 2.119

NI 0.0 1.00) AGAINST N) 0.0 2.001 REJECTED 2.61:

N) 0.0 1.00) AGAINST NI 0.0 2.50) REJECTED 2.8.,

NI 0.0 1.00) AGAINST NI 0.0 3.00) REJECTED '.66%

N) 0.0 1.00) AGAINST NI 0.0 3.50) REJECTED 4.342

NI 0.0 O1.00 AGAINST N) 0.0 4.00) REJECTFD 5.14.

NI 0.0 1.00) AGAINST N) 0.0 5.00) REJECTED 7.13:

NI 0.0 1.001 AGAINST N( 0.0 O6.00 REJECTED 8.42T

N( 0.0 * 1.00) AGAINST N( 0.0 7.00) REJECTID 10.44%

NI 0.0 , .00) AGAINST N( 0.0 Q.00) REJECTET 13.A21

N( 0.0 1.00) AGAINST 4( 0.0 . 1.00) kEJEf'TOD 4.4.

N( 0.0 1.00) AGAINST N) 0.70, 1.00) RFJFCTED 5.O'

N) 0.0 O1.0,) AGAINST NI 0.40, .JO) REJE)TEO 6.7?4

NI 0.0 ,1.00 AGAINST N( 0.60, 1.00) REJECIED 13.-42

N) 0.0 1.00) AGAINST NI 0.80, 1.00) REJICTEC l'.6"T

NI 0.0 1.00) AGAINST 9) 1.00. 1.02) R4JICECYF 24-.4,

N( 0.0 *1.00 AGAINIT W) 1.20, 1.00) PfJECTED 35.71?

N) 0.0 1.03) AGAINST NI 1.40, t.013 REJEICtD 4q.802

N( 0.0 1 1(.) AGA INST N) I.tO. 1.00) AiJfCITED 4. "

N) 0.0 1.00) ACAINST N( 1.80, 1.001 RiJfCTFT 77.0?t

N) 0.0 ,1.00) AGAINST N) i.10t 1.001) II 1CfO 6b.90?

NI 0.0 , .00I AGAINVT NI 2.20, 1.311) -. )C(ET o r, .?I'l

NI 0.0 *1.00) A),AINIT N( 2.4C. 1.100 REJrcTED Oo.OST
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Na 0.0 1.00) AGAINST NI 0.0 1.50) REJECTED 6.091

NI 0.0 1.001 AGAINST NI 0.0 2.00) REJECTED 8.461

NI O.0 1-nO0 AGAINST NI 0.0 2.50i AtJtCIE0 11.71s

NI 0.0 1.00) AGAINST NI 0.0 3.001 REJECTED 15.411

NI 0.0 1.001 AGAINST NI 0.0 4.00) REJECTED 22.781

NI 0.0 1.00) AGAINST NI 0.0 5.001 REJECTED 29.191

II 0.0 1.00) AGAINST NI 0.0 6.00) REJECTED 36.911

NI 0.0 1.001 AGAINST NI 0.0 7.001 REJECTED 41.551

N) 0.0 1.00) AGAINST N) 0.0 P.00) REJECTED 47.991

NI 0.0 1.00) AGAINST N) 0.0 9.001 REJECTED 52.851

N 0.0 *1.00) AGAINST NI 0.0 , .00U) REJECTED 3.6,2

NI 0.0 1.001 AS&I'ST NI 0.10, 1.00) RtJECTED 4.300

NJ 0.0 1.001 AGAINST NI 0.20, 1.00) REJECTED 4.071

N( 0.0 1.03) AGAINST N) 0.40, 1.00) REJECTED 6.320

T.( 0.0 1.001 AGAINST NI 0.50, 1.00) REJECTED 7.5t%

N) 0.0 1.00) AGAINST NI 0.60, 1.00) REJECTED 9.831

N) 0.0 1.001 AGAINST NI 0.80. 1.00) REJECTED 17.182

N) 0.0 1.001 AGAINST NI 1.00, 1.00) REJECTED 27.751t

NJ 0.0 1.00) AGAINST NI 1.20. 1.00) REJECTED 41.721

NI 0.0 ,1.001 AGAINST N) 1.40, 1.00) REJECTED 58.132

NJ 0.0 *1.00 AGAINST N( 1.60, 1.00) REJECTED 73.25"

N) 0.0 1.00) AGAINST NI 1.80, 1.00) REJECTED R5.2-t

N) 0.0 1.00) AGAINST N) 2.00, 1.00) REJECTED q3.631

N) 0.0 1.00) AGAINST NI 2.20. 1.001 REJECTED 97.269

hQEO._=-.,AtEl. LL.. -2,0Q

NI 0.0 ,1.00 AGAINST NI 0.0 *1.101 4Ejl0T13 1.7QT

N) 0.0 1.00) AGAINST N) 0.0 1.20) RFJLLTEEE 3.41

N) 0.0 1.301 AGAINST NI 0.0 1.301 REJECIED 4.282

NI 0.0 1.301 AGAINST N) 0.5 1.40) REJECTED 5.081

NI 0.0 1.00) AGAINST NI 0.0 1.50) REJEfTer 5.121

1 0.0 1 1.00) AGAINST N) 0.0 I.eO REJECTEC 5.451

%I 0.0 1.00) AGAINST N) 0.0 2.C)) REJECTED 8.071

%I 0.0 1.00) AGAINST ?I 0.0 2.5C) REJECTES 1l.181

N4 0.0 ,I.TI AGAISI NI 0.0 3.001 REJE(T'I 16.632

N( 0.0 1.00) AGAINST NI 0.0 1.50) REJECTFO 19.34%

NI 0.' ,1.00) AGAINST N) 3.0 4.001 .2JECIEt 25.01,

NI 0.0 1.001 AGAINST N) 0..3 5.301 REJECIto E .721

1) 0.0 t.001 . GaINS N) 0.0 *6.00) EF)I(TE' G0.771

NI 0.0 1.00) A006NST NI 0.0 7.00) RFJELITE 47.441

%I 0.0 1.00) AAINST NI 0.0 P.00I REJECTET 54.789

NI 0.0 1.O01 AGAINST N) 0.0 ,.U0) RIJECteP 58.842
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NI 0.0 1.00) AGAINST NI 0.0 1.00) REJECTED 3.841

NJ 0.0 1.00) AGAINST NI 0.0 2.00) REJECTED 10.452

NI 0.0 1.001 AGAINST NI 0.0 3.00) REJECTED ;4.652

NI 0.0 ,1.01 AGAINST NI 0.0 4.00) REJECTED 40.062

NI 0.0 1.00) AGAINST NI 0.0 5.00) REJECTED 56.311

N) 0.0 1.00 AGAINST NI 0.0 6.00) REJECTED 69.30t

NI 0.0 t.001 AGAINST N( 0.0 7.001 REJECTED 76.391

NI 0.0 1.001 AGAINST NI 0.0 8.00) REJECTED 83.24X

NI 0.0 1.00) AGAINST N) 0.0 9.001 REJECTED 87.91%

NI 0.0 1.001 AGAINST NI 0.10, 1.001 REJECTED 4.839

NI 0.0 1.301 AGAINST N) 0.20, 1.00) REJECTED 5.591

NI 0.0 1.001 AGAINST NI 0.30, 1.00) REJECTED 7.60X

N) 0.0 1.001 AGAINST NI 0.40, 1.00 REJECTED 13.40%

NJ 0.0 1.00) AGAINST NI 0.50, 1.00) REJECTED 14.65S

NI 0.0 1.00) AGAINST NI 0.60, 1.00 REJECTED 21.201

U) 1.00, 2.00) AGAINST M( 1.00, 2.00) REJECTED 1.96%

UI 1.00, 2.00) AGAINST UI 1.10, '.10) REJECTED 3.611

U1 1.00, 2.00) AGAINST V( 1.20, 2.201 REJECTED 9.011

U( 1.00. 2.00) AGAINST V) 1.30, 2.301 REJECTED 20.14Z

11) 1.00, 2.00) AGAINST () 1.40, 2.401 REJECTFD 36.581

UL 1.00, 2.001 AGAINST 1I) 1.50, 2.50) REJECTED 56.5q1

U) 1.00. 2.00) AGAINST Ot 1.60, 2.601 REJECTEO 77.241

IMl 1.00, 2.001 AGAINSST UI 1.70, 2.701 REJECTFO 01.631
U( 1.00, 2.001 AGAINST LIE 1.80, 2.801 REJECTED 18.47%

U1 1.00, 2.00) AGAINST V( 1.50, 2.0Ol -EJE(T2D 99.981

0) 1.00, 2.00) AGAINST U( 1.05. 1.95) PFJf(TrO 1.921

111 1.00. 2.00) AGAINST WI 1.10, 1.90) RFJEOTID 2.191

U1 1.00, 2.00) AGAINST U) 1.15. 1.85) REJECreD 1.131

U( 1.30, 2.00) AGAINST U( 1.2,1.90) RfECTETI !,.2P

UlI 1.00. 2.00) AGAINST U( 1.25, 1.751 REJECTE7) 10.621

(If 1.00, 2.00) AGAINST U) l.30 1.701 REJECT[, 18.632

I ) 1.00, 2.00) AGAINST 111 1.15, I.b5l REJECTED '4.54t

U( 1.00, 1.101 AGA5I)NST U1 1.40, 1.50) F JCIEG T, .'t'5T
U) 1.00, 2.00) AGAINST U1 1.45. 1.55? REJECTET P4.. 2 1
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U( 1.00, 2.001 AGAINST U) 0.55. 2.051 REJECTED 1.722

U( 1.00, 2.00) AGAINST UIT 0.90, 2.101 REJECTED 1.962

Ul 1.00. 2.001 AGAINST Ut 0.85, 2.15) REJECTED 2.59X

U) 1.00, 2.001 AGAINST UW 0.90, 2.20) REJECTED 3.132

U( 1.00, 2.001 AGAINST Ut 0.75, 2.25) REJECTED 3.812

Ul 1.00, 2.001 AGAINST UL 0.70, 2.301 REJECTED 4.45%

U( 1.00, 2.001 AGAINST Ut 0.65, 2.351 REJECTED 5.q99

Uit 1.00, 2.001 AGAINST UT 0.60, 2.401 REJECTED 7.012

U( 1.00, 2.001 AGAINST UT 0.55. 2.45) REJECTED 8.522

U) 1.00, 2.001 AGAINST U) 0.50, 2.501 REJECTED 10.252

U( 1.00, 2.00) AGAINST UT 0.45, 2.551 REJECTED 12.732

Ut 1.00, 2.001 AGAINST J1 0.40, 2.60) REJECTED 13.402

J( 1.00, 2.001 AGAINST UL 0.35, 2.651 REJECTED 15.852
111 1.00, 2.001 AGAINS" .l 0.30, 2.701 REJECTED 1.95%

UIT 1.00 2.001 AGAINST UI 0.25, 2.75) REJECTED 19.00%

Ut 1.00, 2.00) AGAINST UT 0.20. 2.80) REJECTED 19.441

U2 1.00, 2.001 AGAINST 0) 0.15, 2.851 REJECTEC 21.P11

U) I.CO 2.00) AGAINST U) 0.10, 2.901 REJECTED 25.221

UL 1.00, 2.00) AGAINST UT 0.05, 2.q5) REJECTED 26.201

U) 1.01, 2.301 AGAINST U( 0.0 , 3.001 REJECTED 29.67%

UULNIF.OR .- GAMPLI-..51I. F15

Ut 1.03. 2.00) AGAINST U( 1.00. 2.001 REJECTED 4.522

Ui 1.03. 2.301 AGAINST U( 1.10, ?.101 REJECTED t.522

U) 1.00, 2.001 AGAINST LI 1.20, 2.20) REJECTED 14.192

0% 0.00, 2.031 AGAINST U( 1.30, 2.301 REJECTEV 30.67%

Ut 1.00, 7.001 AGAINST U( 1.40, 2.401 REJECTED 54.56

U( 1.00, 2.001 AGAINST LI '.SO, 2.501 QEJECTED 77.15T

U) 1.03, 1.10) AGAINST U( . J, 7.601 REJECTED 92.7T2

U) 1.00, 2.001 AGAINST Ut 1.
7

-, 2.701 REJECTED 90.78B

UIT 1.00, 2.O01 AGAINST 01 O.q5, 2.051 REJýCIED 5.042

U( 1.00, 2.00) AGAINST U( 0.90, 2.10) REJFCTCE 8.922

U( 1.00, 2.001 AGAINST U( 0.85, 2.151 REJECTEr 12.791

U) 1.00, 2.001 AGAINST Ut 0.80, 2.20) QEJECREC 16.81%

UT 1.00, 2.001 AGAINST A( 0.75, 2.25) REJECT[E 22.952

U) 1.00, 2.))1 AGAINST 31) 0.70, F.1.) OEJI'TEb 27.e82

0( 1.00, 2.201 A0AISl U) 0.65, 2.3S) REJECTEO 32.001

Ut 1.00. 2.00) AGAINST Lt 0.ýO, '.-0) REJECTE 1 .2ST

U( 1.00, 2.00) AGAINST U( 0.55, 2.45) REJECTED 43.312

U) 1.00, 2.001 AGAINST CIT U.SO, 2.50) REJFCTEE 47.Q2%

UT 1.00, 2.00) AGAINST U0 0.45, 2.S) REJECTED '2.40%

UT 1.00, 2.00) AGAINST UL 0.40, 2.60) REJECIEC 5,.47%

U( 1.00, 2.00) AGAINST kII 3.1S. Z.651 REJECTET 60.55%

U1 1.00, 2.301 AGAINST kI 0.I 3, 0 .701 REJFCTEE 63.9ql

U) 1.00, 1.001 AGAINST UI 0.25, _.711 REJELTFE 67.351

tl 1.00, .'.OO0 AGATNST '( 0.20, 2.PC) REJECTEE 70.531

Ut 1.00, 2.UOI AGAINST LIt 0.15, 2.1,) REJETIED 37.651

11I 1.02, 2.00) AGAINST I1I 0.10, 2.90I RI JEI C I S.;2I

UT 1.30, 2.DO) AGAINS1 Ut 0.75, 2.95) REJECTfD 7Q.ILT
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Ut 1.00, 2.001 AGAINST U 1.05, 1.95) REJECTED 6.412

U( 1.00, 2.001 AGAINST Ut 1.10, 1.90) REJECTED 10.153

Ut 1.00, 2.00) AGAINST Ut 1.15. 1.851 REJECTED 16.021

Ut 1.00. 2.00) AGAINST Ut 1.20, 1.80) REJECTED 31.37%

Ut 1.00, 2.00) AGAINST Ut 1.25, 1.75t REJECTED 47.73%
Ut 1.00, 2.O01 AGAINST Ut 1.30, 1.703 REJECTED 67.171

Ut 1.00, 2.00) AGAINST U( 1.35, 1.65) REJECTED 85.41%

Ut 1.00, 2.00) AGAINST Ut 1.40, 1.60 REJECTED 95.952

Ut 1.00, 2.00) AGAINST Ut 1.45, 1.553 REJECTED 99.90%

Ut 1.00, ?.00) AGAINST U5 1.00, 2.0U) REJECTED 3.8E8

Ut 1.00, 2.30) AGAINST 23 1.10., 2.101 REJECTEI 6.232

Ut 1.02, 2.30) AGAINST Ut 1.20, 2.201 REJECTED 17.53%

Ut 1.00, 2.00) AGAINST U( 1.30, 2.30) REJECTED i0.708

U( 1.00, 2.00U AGAINST U( 1.•0, 2.40) REJECTED 66.84X

U( 1.00, ?.003 AGAINST Ut 1.50, 2.50) REJECTED 67.7?7

U3 1.00. 2.00) AGAINST O3 1.60. 2.o-0 PEJFCTEC 97.601

Ut 3.00, 2.00) AGAINST dL 0.95, 2.05) REJECTED 5.052

Ut 1.00, 2.00) AGAINST U( 0.90, 2.10) AEJtCTED 9.13%

Ut 1.00, 2.00) AGAINST US 0.85, 2.15) REJECTED 13.o1.

U. 1.00, 2.003 AGAINST u( 0.80, 2.201 REJECTED 18.761

Ut 1.00, 2.003 AGAINST Ut 0.75, 2.251 REJECTED 25.462

U( 1.00, 2.00) AGAINST U0 0.70, 2.30) REJECTED 31.786

U1 1.00. 2.003 AGAINST U) 0.65, 2.A5) PEJECIIP 38.,44

Ut 1.00, 2.00) !1-AINST U( 0.60, 2.4031 RFJECTEL '-.ýzT

UO 1.00, 2.00)A,0 0IST U( 3.sS. 2.-1 REJi(1Tfr) !.;I,%

M 3.00, 2.3C3) A0AI7 U2( 3 .502, 7.50) RFJECTE ý 5 f .2'?0

(1 1.03, 2.(031 A085165, & 0.45, 2.6r) k REJEt T' f 2.Ebt

U3 1.00, 2.0031 AAIt, ST 03 0.340, 7.'.0) kEJE E(I 6b.642

Ut 1.00, 2.003 AG.AINST U ( 0.3, 2.t',3 I EJIClID 70.z2%

Ut 1.00, 2.003 AGAINST U) G.30, 2.7J) REJE(7E11 74.122

LGEILUAOP •_ __ I.GL._•..L2Q

U3 1.00. ?.I3• AC1I Ns T .fO6. ICCl' I .67T

Ut 1 .00. 5V.A0 A I3 85050 I) 1.5 3.0 I IF II IE2! P -

3 1.00, 2 2.13 A(,A I"'T u'( 1.10, l.., I P3 ft .

U 1.33. 2.001 %S A I.0 T t3 3.2,3 t .POi '13 1( Tfl ',. i15

U3 1.0C, 2.A23 06 1.-31 l JI-CIt L .1

"lIt 3.03, '.30 A %2611T MII I .30, 1.703 REJF(IF 7b.471

U3 3.0O, 2.23: A:.A8215T 0( 23 .7, 1.eýS 1Ejl I `ý 1-1..-V

,1( 3.00, 2.7I3OUAIN.' ''1J.40. 1 .C0 f Tr rI[' ".-It
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U1 1.00, 2.001 AGAINST U0 1.00. 2.00) REJECTED 4.58°

Ut 1.00, 2.00, AGAINST U) 1.10, 2.10E REJECTED 21.601

U( 1.00, 0.00) AGAINST U) 1.20, 2.201 REJECTED 59.26:
U) 1.00, 2.OO AGAINST U1 1.3O, 2.301 REJECTED aT.852

U( 1.00, 2.00) AGAINST U( 1.40, 2.40) REJECTED q899.2
U) 1.00, 2.001 AGAINST U) 1.50. 2.501 REJECTED q9.96b

UI 1.00, 2.00) AGAINST U) 1.05, 1.95) REJECTED 6.84%

tit 1.00, ''3)j AGAINST U( 1.10, 1.90) REJECTED 18.71t

W) 1.00, 2.00) AGAINST U) 1.14, 1.8.) REJECTED 40.04t

U) 1.00, 2.00) AGAINST U) 1.20, 1.80) REJECTED 68.20O

U) 1.00, 2.00) AGAINWT U) 1.25, 1.75) REJECTED q0.40%

U) 1.00, 2.001 AGAIN') UT 1.30, 1.70) -EJECTED qe.bl%

IRIANULAR_._lAdEPLL -I.D

ALLA& &UaS E 9JALN

TI 1.0. 3.0, 3.0) AGAINST TI( 1.), 3.0, '.0) REJECTED 1.75%
TI 1.0, 3.0, T.O) AGAINST 1) 1.2, 3.?, 3.2) REJECTED 4.821

'I 1.0, 3.0, 3.0) AGAINST 0T 1.4, 3.4, 3.41 REJECTED 14.701

TI 1.0, 3.3, 3.0) AGAINST TI 1.6, 3.6, -. 6) REJECTED 34.15t

T( 1.0, 3.0, 3.3) AGAINST I 1.8, 3.8, 3.3) REJECTED 60.45%

T, 1.0, 3.0, 3.0) AGAINST TI 2.0, 4.0, 4.6) REJECTED 82.461

TI 1.0, 3.0, 3.01 AGAINST TI 2.2, 4.2, 4.21 REJECTED 95.001

1&AL LA •oi.A• _.i5 AL._O2I

I) 1.0. 3.0, 3.01 AGAItST TI 1.3), Z., 2.6I REJECTED 4.021

TI 1.0, 3.0, 1.0) AGAINST TI I.0, 7.b, 2.6; REJECTED 11.172

TI 1.0, 3.0, 3.0) AGAINST T(I 1.0 2.4, 2.4) REJECTED It.51%

IDIALoI.AL_: • A.LLG•12±A0 :

ALLA&LAýL-hL..08EU

ItI .0, 3.0, 1.0) AGAINW T TI 1.2, 3.0, 1.01 RT JECIFT 2.001

TI 1.0, 1., 01. AC.AN- IT II . 4 O,3. 3.) EJEcTFD 7.442

II 1.0, 3.0, 1.01 AGAINST 1) I.C. ".,'0 EJECTED 4.024
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TIArUA•.R .ELL.ILL±
ALL AREAS FOIJAI ONE

TI 1.0, 3.0, 3.01 AGAINST Tt 1.0. 3.0, 3.03 REJECTED 4.46:

TI 1.0, 3., 31.01 AGAINST TI 1.2, 3.2, 3.21 REJECTED 9.429

TI 1.0. 3.0. 3.01 AGAINST TI 1.4. 3.4, 3.41 REJECTED 23.024

TI 1.0, 3.0, 3.03 AGAINST TI 1.6, 3.6, 3.61 REJECTED S2.332

TI 1.0, 3.0, 3.0) AGAINST T( 1.8. 3.8, 3.81 REJECTED 79.581

TI 1.0. 3.0. 3.01 AGAINST TI 2.0, 4.0, 4.01 REJECTED Q4.881

T( 1.0, 3.0, 3.03 AGAINST TI 2.2, 4.2, 4.23 REJECTED 99.421

II&AN ULAfLZ-j0hAMal F U7 I

T( 1.0, 3.0, 3.0) AGAINST T( 1.0, 2.8, 2.8) REJECTED 10.23I

T( 1.0, '.0, 3.01 AGAINST TI 1.0, 2.t, 2.61 REJECTED 24.931

T( 1.0, 3.0. 3.01 AGAINST TI 1.0, 2.4, 2.43 "EJECTEO 49.101

ILLAILQULA-ALEAi12.1-j.ý
ALL-A&EAi-EQAL.D1AE

TI 1.0, 3.0, 3.03 AGAINST TI 1.2, 3.0, 3.03 REJECTED 4.951

TI 1.0, 3.0, 3.01 AGAINST T( 1.4, 3.0, 3.0) REJECTED 6.17t

T( 1.0, 3.0, 3.03 AGAINST TI 1.6, 3.0, 3.01 REJECTED 6.701

IRIANULAR..A_ S .i P L -2G

ALLABEAý-E4IJALDAil

T( 1.0. 3.0, 1.01 AGAINST TI 1.0. 3.0, 3.03 REJECTED 3.614

1( 1.0, 3.0, 3.03 AGAINST TI 1-., 3.2, 3.21 REJECTEC 9.951

T( 1.0, 3.0, 3.0) AGAINST T( 1.4, 3.4, 3.4) REJECTEO 2q.02%

TI 1.0, 3.0, 3.03 AGAINST TI 1.6, 3.6, 3.63 REJECTED 62.751

TI 1.0, 3.0, 3.01 AGAINST TI 1.8, 3.8, 3.83 REJFCtED 09.33T

TI 1.0, 3.0, 3.03 AGAINST TI 2.0, 4.0, 4.01 REJECTED 96.49%

TI 1.0, 3.0, 1.01 ATAI3ST Tf 1,), .98, 2.F) ;UJECT• 13.31t

TI 1.0, 3.0, 3.03 A.3AINT I1 1.3, •0, 2.-61 kEJECT!' 2U.-7

T( 1.0, 1.(,. 3.LO1 A 11 1,NS T j1. , 7.4., 2.41 krJlCTF3ý ',P.73T
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TIANL&GULAR -_SAMkPIE ZE-22
AALL AFSEUAL QNF

TI 1.0, 3.0, 3.0) AGAINST TI 1.2, 3.0, 3.0) REJECTED 4.25X

TI 1.0, 3.0, 3.0) AGAINST TI 1.4, 3.0, 3.0) REJECTED 5.431

TI 1.0, 3.0, 3.01 AGAINST TI 1.6, 3.0, 3.0) REJECTED 8.83X

IANGULAL SNELXiSZL_ J.la
ARE•A', _llf-MMI11DUAL _InKASLAýEbWT JS

TI 1.0, 1.0. 3.0) AGAINST TO 1.0, 1.0, 3.0) REJECTED 1.80:

TI 1.0, 1.0, 3.0) AGAINST TI 1.0, 1.2, 3.0) REJECTED 2.28%

TI 1.0, 1.0, 3.0) AGAINST T( 1.0, 1.4, 3.0) REJECTED 3.12X

TI 1.0, 1.0, 3.01 AGAINST TI 1.0, 1.6, -. 0) REJECTED 5.21I

TI 1.0, 1.0, 3.0) A1,AINST TI 1.0, 1.8, 3.0) REJECTED 7.39t

TI !.o0 1.0, 3.0) AGAINST TI 1.0, 2.2, 3.0) REJECTED 14.62%

TI 1.0, 1.0, 3.0) AGAINST TI 1.0, e.4, 3.01 REJECTED 18.991

ULAN ULA _--&8FLL_1.,LE-I.

T) 5.0, 1.,, 3.0) AGAINST 1T 1.0, 1.0, 3.01 kEJFCTFD 4.22%

TI 1.0, 1.0, 3.01 AGAINST TI 1.0, 1.2, 3.0) REJECTED 5.751

TI 1.0, 1.0, 3.0) AGAINST TI 1.0, 1.4, 3.01 REJECTED 7.822

TI 1.0, 1.0. 3.0) AGAINST TI 1.0, 1.6, 1.0) REJECTED 10.779

TI 1.0, 1.0, A.0) AGAINST TI 1.0, I.F, 3.0) REJiCTED 14.80%

TI 1.0, 1.0, 3.0) AGAINST TI 1.0, 2.0, 3.0) REJECTED 19.221

TI 1.0. 1.0. 3.0) AGAINST TI 1.0, 2- 3.01 REJECTED 25.2q%
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